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FOREWORD 


Last year, when the national high-school debate topic was “What 
Should Be the Nature of United States Foreign Aid?” the Foreign 
Relations Committee issued a collection of excerpts and a_bibli- 
ography, prepared by the Legislative Reference Service of the Library 
of Congress, which proved very helpful in meeting the demand for 
information on this subject. 

For the academic year 1958-59 the national intercollegiate debate 
proposition is “Resolved: That the further development of nuclear 
weapons should be prohibited by international agreement.” To help 
meet the need for information on this topic, the Subcommittee on Dis- 
armament of the Committee on Foreign Relations, of which Senator 
Hubert H. Humphrey is chairman, again asked the Legislative Ref- 
erence Service to prepare an impartial compilation of excerpts and 
a bibliography. This collection of excerpts, which was prepared by 
them in consultation with the subcommittee staff, points out some of 
the principal points of view on the subject and the bibliography pro- 
vides a guide to additional literature on the question. None of the 
excerpts or items included in the bibliography necessarily reflects the 
views of the Committee on Foreign Relations. 

I hope that the collection will prove helpful not only to the student 
debaters but to the many others who are concerned about this complex 
problem which involves foreign policy, national security, morality, 
and many other considerations. 

TuHeropoke Francis Green, Chairman. 
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CONTROLLING THE FURTHER DEVELOPMENT OF NUCLEAR 
WEAPONS: A COLLECTION OF EXCERPTS AND A BIBLI- 
OGRAPHY 


INTRODUCTION 


The following collection of excerpts was prepared in response to 
numerous inquiries from Members of Congress for materials on the 
subject of controlling the further development of nuclear weapons. 
The Senate Foreign Relations Subcommittee on Disarmament also 
specifically requested a compilation of excerpts on this topic, which is 
being widely debated this year by students in American colleges and 
universities. 

In selecting passages for quotation, the goal has been to provide 
background information and samples of various points of view with 
respect to the subject. The compilation is intended to stimulate 
thought and discussion rather than promote any particular view. As 
a guide to some of the extensive materials which have been published 
on this subject, a select bibliography has been appended to the collec- 
tion of excerpts. 

Inclusion of a statement in this compilation implies neither approval 
nor disapproval by the Legislative Reference Service of any opinions 
expressed therein. 

The following copyrightholders have graciously extended special 
permission to reproduce articles in this compilation: Armed Forces 
Communications and Electronics Association; Canadian Institute of 
International Affairs; Criterion Books, Inc.; National Planning Asso- 
ciation; New York Herald Tribune; and The New York Times. 


Hvueu L. Exspres, 
Director, Legislative Reference Service. 


VII 





I. POLITICAL AND STRATEGIC IMPLICATIONS OF THE 
FURTHER DEVELOPMENT OF NUCLEAR WEAPONS 


CHALLENGE AND RESPONSE IN UNITED STATES 
POLICY 


By John Foster Dulles * 


Collective security must * * * be buttressed by military capabil- 
ities to deter armed aggression and to cope with it if it should occur. 
In December 1950, in an address before the American Association for 
the United Nations, I spoke to this problem, pointing out that— 

With more than 20 nations strung along the 20,000 miles of Iron Curtain, 
it is not possible to build up static defensive forces which could make each 
nation impregnable to such a major and unpredictable assault as Russia could 


launch. To attempt this would be to have strength nowhere and bankruptcy 
everywhere. 


I went on to say: 


Against such military power as the Soviet Union can marshal, collective secu- 
rity depends on capacity to counterattack against the aggressor— 
and I pointed to our Strategic Air Force and our stock of weapons as 
constituting an arsenal of ret staliation. 

During the ensuing years the military strategy of the free-world 
allies has been largely based upon our great capacity to retaliate 
should the Soviet Union launch a war of aggression. It is widely 
accepted that this strategy of deterrence has, ‘during this period, con- 
tributed decisively to the security of the free world. 

However, the United States has not been content to rely upon a 
peace which could be preserved only by a capacity to destroy vast seg- 
ments of the human race. Such a concept is acceptable only as a 
last alternative. In recent years there has been no other. But the 
resourcefulness of those who serve our Nation in the field of science 
and weapon engineering now shows that it is possible to alter the 
character of nuclear weapons. It seems now that their use need not 
involve vast destruction and widespread harm to humanity. Recent 
tests point to the possibility of possessing nuclear weapons the destruc- 
tiveness and radiation effects wih or can be confined substantially to 
predetermined targets. 

In the future it may thus be feasible to place less reliance upon 
deterrence of vast retaliatory power. It may be possible to defend 
countries by nuclear weapons so mobile, or so placed, as to make mili- 
tary invasion with conventional forces a hazardous attempt. For 
example, terrain is often such that invasion routes can be decisively 


1From Challenge and Response in United States Policy. Department of State Bulletin, 
vol. 37, October 7, 1957, pp. 569-579. 
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dominated by nuclear artillery. Thus, in contrast to the 1950 ‘decade, 
it may be that by the 1960 decade the nations which are around the 
Sino-Soviet perimeter can possess an effective defense against full- 
scale conventional attack and thus confront any aggressor with the 
choice between failing or himself initiating nuclear war against the 
defending country. Thus the tables may be turned, in the sense that, 
instead of those who are nonaggressive having to "rel upon all- out 
nuclear retaliatory power for their protection, would-be aggressors 
will be unable to count on a successful conventional aggression but 
must themselves weigh the consequences of invoking nuclear war. 
* % * * * * * 


As nuclear weapons come to provide greater possibilities for defense, 
this will require changes in military and related political strategy. 
So long as collective security depends almost wholly upon the deter- 
rent of retaliatory power and the ability to wreak great destruction 
upon an aggressor nation, there has to be almost sole dependence upon 
the United States. No other nation can afford the cost of maintaining 
adequate deterrent power. 

* * * as nuclear weapons become more tactical in character and 
thus more adaptable to area defense, there will inevitably be a desire 
on the part of those allies which are technically qualified to participate 
more directly in this defense and to have a greater assurance that 
this defensive power will in fact be used. Such factors are already 
leading to study of a so-called atomic weapons stockpile which could 
be established by the United geirec in the European NATO area and, 
as becomes appropriate, made available to NATO. 

A concomitant of this seoblencd is how to prevent the promiscuous 
spread of nuclear weapons throughout the world. Without safe- 
guards, such weapons might in the “future get into the hands of irre- 
sponsible dictators and be used as a form of international blackmail. 
The world would indeed become an unhappy place to live in if human- 
ity had to as an ever-present threat of this character. 

We are only beginning to envisage the drastic changes in political- 
military relations which will be consequent upon the rapid g growth of 
scientific knowledge and operating experience in the nuclear field. 
New weapons possibilities are opening up in rapid succession. Po- 
litical thinking finds it difficult to keep up with that pace. And, of 
course, there is inevitably some interval between the thinking and ‘the 

institutionalizing of the results of thinking. 

The development of a common defense has meant, and will continue 
to mean, heavy outlays for an effective and modern United States 
Military Establishment. It has also required, and will continue to re- 
quire, the United States to give military assistance and support to 
the military forces of those nations associated with us in collective ar- 
rangements or in special need or danger. Such assistance is in no 
sense to be viewed as charity. It is based on a hardheaded appraisal 
of our own defense needs. Without it, our own defense costs would be 
far greater and our security far less. The aggregate military and eco- 
nomic resources of the free world coalition represent the greatest and 
least costly insurance against war. * * * 

The United States recognizes that armaments alone are no lasting 
guaranty of peace. We are, therefore, pursuing a policy designed to 
set up safeguards against surprise attack and to bring national arm- 
aments, both nuclear and conventional, under effective international 
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limitation and supervision. It is true that so-called disarmament 
efforts in the past have proved futile. The Hague Peace Confer- 
ences, the Versailles Treaty, the Washington Naval Limitation Agree- 
ment, the League of Nations Disarmament Conferences are recent con- 
spicuous examples of failure. But there are important differences 
today. 

Past efforts have usually proceeded from the assumption that it 
is possible to establish and maintain certain defined levels of military 
strength and to equate these dependably as between the nations. Ac- 
tually, military potentials are so imponderable that this always has 
been and always will be a futile pursuit. Today there is a new ap- 
proach. It is proposed to establish a system of international supervi- 
sion which will make massive surprise attack unlikely. If this hap- 
pens, then general war becomes less likely and the level of armaments 
will almost automatically go down. 

* ** * * * * * 


The most important difference from the past is, of course, the fact 
that never before has there been such need to reduce the risk of war. 
Today a general war between the great military powers could destroy 
almost all human life, certainly in the northern latitudes. Our work- 
ing hypothesis must be that what is necessary is possible. We assume 
that the forces which man has created man can, by wisdom, resource- 
fulness, and discipline, harness and control. We persevere in com- 
mon efforts to free the world from the continuing threat of destruc- 
tion by the weapons that its civilization has produced. 


THE NEED FOR DISARMAMENT 


By the Senate Foreign Relations Committee Subcommittee on 
Disarmament ? 


The need to make progress on controlling and reducing armaments 
is more apparent today than ever before. No one would dispute that 
the discoveries and inventions of science in the last decade have pro- 
duced weapons which are so destructive that the human mind can 
hardly contemplate what the world would be like if they were used in 
war. The atomic bomb used in 1945 on Hiroshima was a 20-kiloton 
bomb, the equivalent of 20,000 tons of TNT. It caused 150,000 
casualties in an area of 5 square miles. This weapon was then the 
most destructive the world had ever known. ‘Today, however, the 
Hiroshima and Nagasaki bombs are small as compared to the largest 
weapons in our stockpile. In 1954, nuclear weapons tests of the 
United States revealed that 1 explosion contained a blast that was 
vastly greater than the bombs used 9 years earlier. Possession of 
nuclear bombs now resides in the Soviet Union and the United King- 
dom as well as the United States. Furthermore, the radiation result- 
ing from these large bombs would cause damage not only to the 
thousands of people in the immediate vicinity of the explosion but 
perhaps would cripple and maim future generations. 

Some military and political leaders have found consolation in the 
great firepower of the new weapons. They have reasoned that when 


2From report of the Committee on Foreign Relations Subcommittee on Disarmament, 
September 6, 1957. U. S. Senate, 85th Cong., Ist sess. Washington, U. S. Government 
Printing Office, 1957: pp. 3-9. 
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war becomes so brutal for all sides, nations will be reluctant to commit 
aggression for fear an attack would spread both in area and in type 
of weapons used. Thus, the concept of nuclear deterrence has grown 
and has been considered to date one of the chief elements in the pres- 
ervation of world peace. ; 

Nuclear deterrence as a means of maintaining our national security 
has its limitations. One definite limitation 1s that the number of 
countries with nuclear weapons in their possession will undoubtedly 
grow. At present only three countries manufacture them. It is not 
known whether the U. S. S. R. has loaned or given these weapons to 
other countries but the United States and the United Kingdom thus 
far have not. But other nations are quickly gaining the knowledge 
with which to produce fissionable materials and some already have 
the industrial capability to manufacture them. As nuclear weapons 
are spread throughout the world the likelihood of their use in war 
increases. 

The idea of nuclear deterrence implies a degree of rationality. It 
assumes that the leaders of a government realize that their own coun- 
try cannot escape the catastrophe of nuclear war and that, conse- 
quently, they strive to prevent it from occurring. If nuclear weapons 
are possessed by many countries with different types of governments, 
the element of rationality would be reduced. In some cases, there 
might be the temptation to use such weapons without due concern for 
the consequences. 

Another drawback of the reliance on nuclear deterrence is the 
advancement of military technology. The large powers, particularly, 
are engaged in an unending race for weapons; weapons not only grow- 
ing in destructiveness but against which there is little or no defense. 
Thus, there exists today a race to produce an intercontinental ballistic 
missile which will transcend continents at a speed of 15,000 miles 
per hour and once launched will land at its destination in a matter of 
minutes. The Soviet Union has just announced that it has success- 
fully tested such a missile and the United States is working toward 
that end. With such weapons in the arsenals of the major powers, 
even a small mistake or miscalculation could embroil the world in an 
all-out holocaust. The fact that these missiles are being perfected 
make disarmament of the greatest urgency. 

Finally, an indefinite race for military superiority among nations 
constitutes a tremendous use of resources. For example, about half 
the research carried on in the United States is for military purposes. 
* * * In the Soviet Union a large percentage of the production of 
basic raw materials goes into the manufacture of weapons. Production 
of items for defense increases the cost of living. Diversion of vital 
goods and services year after year into nonconstructive projects 
; — people everywhere from enjoying a better and more prosperous 

ife. 


%* * * * * * * 


RELATIONSHIP OF INTERNATIONAL TENSION TO ARMAMENTS 


The subcommittee, in its study of disarmament, found that two 
basic approaches are offered to halt the armaments race. One ap- 
proach considers that armaments are primarily a symptom and not a 
cause of the existence of international tension, According to this 
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approach, before armaments can be reduced the disputes must be 
settled and the tensions must subside. Negotiations on armaments 
reduction and control are thought to be fruitless until political dis- 
putes are resolved; arms reduction would thus follow automatically. 
If political differences cannot be worked out then it is considered 
futile to expect that the arms race can be halted. 

A second basic approach differs from the above in that it adopts 
the premise that armaments are often a cause of tension and not mere- 
ly the result of it. Proponents of this approach believe that efforts 
to reduce armaments must be attempted irrespective of progress on 
solving political questions. According to this argument, nations must 
learn to settle their differences through peaceful means and not 
through war. Proper arms-control measures, in addition to reduc- 
ing the burden of armaments, may promote the settlement of out- 
standing political issues by creating a more temperate atmosphere. 

It is the view of the subcommittee that these two approaches should 
not be considered mutually exclusive. Each has validity. It is not 
necessary to choose one above the other, but to decide the extent to 
which the two approaches may be pursued simultaneously, how far 
progress in one area can be made without corresponding progress in 
the other, and whether the methods by which the two approaches are 
sought may be independent or must be joined. 

There is no single road to peace. Many paths must be explored. 
Reducing international tension and diminishing the threat of war 
should be pursued both through efforts to settle political problems 
and through negotiations to curtail and control armaments. Neither 
approach alone, in the opinion of the subcommittee, is sufficient. 

Substantial reduction of armaments cannot be made without cor- 
responding progress on the resolution of at least some political issues. 
Nations have yet to adopt and follow common standards of inter- 
national behavior. Therefore, the possession of armaments is still 
considered to be a principal means of protecting a country’s vital 
interests, 

On the other hand, to await the solution of all political problems 
before proceeding to attempt the control of armaments is unrealistic 
and can be dangerous for the future security of this country and, 
indeed, the world. It is unrealistic, because many of the political 
problems confronting the world today are so basic that solutions, if 
they come about at all, can only occur gradually. It can be dangerous, 
because as time goes on the armaments race is continued at an ac- 
celerated pace, and the threat of nuclear catastrophe becomes more 
acute. 

In the view of the subcommittee the conflict between the free dem- 
ocratic world and the Communist totalitarian world is too funda- 
mental to expect a settlement within the foreseeable future. We can- 
not blind ourselves to the persistence, if not permanency, of the Com- 
munists’ quest for world domination. What we must try to do is to 
diminish or halt the arms race on the premise that limited and safe 
measures will in themselves help to reduce world tension. 

It appears to the subcommittee that some of the outstanding politi- 
cal secbhedl are impeding substantial progress on disarmament. 
That is, before the armaments of the United States and other powers 
can be reduced beyond a limited amount some progress must be 
achieved on these political problems. 


: 
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STRATEGY OF SWORD AND SHIELD 
By Maxwell D. Taylor * 


Strategy has long been historically related to the conduct of war 
and only rarely associated with the conduct of peace. However, in 
this period of world tension, we in uniform take as our objective, first 
and foremost, a strategy of deterrence—a strategy for the prevention 
of war. : 

It requires no eloquence on my part, I am sure, to convince you of 
the necessity of creating conditions which will make general atomic 
war impossible, or at least highly improbable. It is an inescapable 
fact that a megaton nuclear conflict would bring irreparable disaster 
to all participants. In such a war no true victor could emerge. Hence, 
our strategy and efforts are directed toward the prevention of this 
disaster ; it must never be allowed to occur. 

Because of the suicidal nature of general nuclear war, it appears 
increasingly unlikely that any nation will deliberately embark on such 
a war. However, that conclusion does not necessarily mean that inter- 
national communism will renounce armed aggression as a tool of 
policy. There is strong reason to feel that while avoiding general 
atomic war, communism will incline toward limited aggression, infil- 
tration, subversion, and the like—courses of action which appear as 
increasingly serious threats to world peace. These forms of aggres- 
sion, if not arrested, may lead to the erosion of the free world and to 
our loss, piecemeal, of that which we are pledged to defend. If re- 
sisted, they must be resisted promptly and successfully, for otherwise 
the contagion would spread. Consequently, immediately after the de- 
terrence of general war, I consider the mission of deterring, or winning 
quickly any local aggression an indispensable part of our security. 

Thus, in my judgment, the effectiveness of our national strategy and 
our Armed Forces must be judged by the contribution, actual or po- 
tential, to the deterrence of war. ‘This very practical consideration 
bears upon the conduct of our daily military business in the Pentagon. 
Within the Army, for example, everything which we do is examined 
in terms of its contribution to deterrence. 

* * ES * * *K * 


This concept of the dual role to be performed by our Armed Forces 
can be illustrated best by consideration of the military situation in 
Western Europe. 

* * * * * * * 


Our overall strategy in Western Europe has been to station ground 
forces as a shield across Western Europe, capable of resisting a sur- 
prise attack and of holding the enemy at arm’s length long enough 
to permit the application of the destructive power of our retaliatory 
forces; * * * 

Thus the ground forces and supporting air forces are the shield 
required to obtain time in case of general attack in Western Europe. 
The sword is represented by the United States and Allied Air Forces 
which with their bombers and missiles have the mission and the means 
to destroy the aggressor while his progress is being held up on the 


’ From Strategy of Sword and Shield. Signal, vol. 12, April 1958, pp. 5-6. General 
Taylor is United States Army Chief of Staff. 
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ground. Thus, the safety of Europe will depend on the successful 
inter play of sw ord and shield forces—both inc ispensable to our gen- 
eral war strategy. 


* %* * * * * * 


In a period of mutual deterrence, our air retaliatory sword tends 
to become a shield protecting us from the atomic sword of our potential 
adversary. The possession of our sword prevents him from using his 
sword tempered fo for ‘a similar purpose. At the same time, the Army 
and tactical Air Forces of the kind which constitute a shield ‘in Western 
Europe now assume a new importance in the role of mobile strategic 
forces capable of rapid intervention to resist local aggressions. To 
perform this important task, these forces must be constantly ready 
for strategic movement to any threatened point in the world. They 
must be equipped with the most. modern equipment and capable of 
acting with or without atomic weapons as the situation may require. 
It is properly said that in the American Army atomic weapons are 
now conventional weapons and organic parts of our unit equipment. 
Nonetheless, we recognize that there may be limitations imposed upon 
their employ ment. In most of the hypothetical situations in which we 
consider it possible that we may use our land forces, we would be 
fighting in friendly countries to aid an ally. Under these conditions 
atomic weapons would have to be used with great care and discrimina- 
tion to avoid great damage to those whom we wish to assist. 


TURNING POINT FOR DISARMAMENT 
By Hubert H. Humphrey ‘* 


Much of the controversy over inspection could be allayed if two 
principles were kept in mind. First, there must be an inspection 
system which is effective and adequate. We could not permit ourselves 
to be drawn into an agreement under which we would deprive our- 
selves of an important weapon in our armory while the other side 
secretly continued to arm itself with that weapon. Such a situation 
would not contribute to peace and would only hasten the conflagration 
we are trying to avoid. Inspection has to be good enough so that 
every country knows there is a great probability it is going to be caught 
if it tries to cheat on the agreement. 

As long as an inspec tion system possesses this amount of certainty, 
we would have a high degree of assurance that no signatory of a 
suspension pact would run the political risk of sneaking an illegitimate 
test explosion. The military advantage it might get from a sneak 
test under such conditions would probably be so limited it would be 
far outweighed by the political disadvantages of getting “caught in 
the act” and thus ignominiously causing termination of the agree- 
ment, incurring the ‘opprobrium of world public opinion, and, most 
important, causing the arms race to continue unabated. 

What the perfectionists overlook is that there is a risk in whatever 
course we take. ‘The second principle, therefore, is that there must 
be a balancing of risks between one course of action and another. 


From Turning Point for Disarmament, the Progressive, vol. 22, August 1958: pp. 5-7. 
Senator Humphrey, of Minnesota, is the chairman of the Subcommittee on Disarmament of 
the Senate Committee on Foreign Relations. 
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This is the way we usually solve the problems of life. In disarma- 
ment we must weigh prudently all the dangers of continuation of the 
nuclear arms buildup toward an unpredictable climax against the 
risks that might be involved in a suspension of tests with an inspection 
network. We must balance the danger of spreading nuclear weapons 
know-how to fourth, fifth, and innumerable other countries against 
the danger that the U.S. S. R., which has, according to public reports, 
made about 50 tests to our approximately 100, might try to sneak a 
few more. 
* * * * * * * 


The really significant thing is to get a test ban in effect and an 
inspection system in operation. Installation of an inspection system 
would be a political breakthrough of momentous proportions. It 
could be a landmark of the greatest historical importance in free world- 
Communist relations, a turning point toward peace in our time. Op- 
ponents of a nuclear test ban often miss this vital political factor. 

The arguments for continuing tests to develop defensive weapons 
against enemy intercontinental missiles or for small clean tactical 
weapons to limit the threat of all-out nuclear war may be justified with- 
in a purely military frame of reference. But such a frame of refer- 
ence is much too narrow. A purely military frame of reference will 
sooner or later eventuate ina purely military result. 

Our frame of reference must encompass broader considerations, 
in particular the acceptance of the fact that differences between the 
Communist bloc and the democratic West must be resolved through 
peaceful competitive coexistence. History teaches that the most 
antagonistic ideological opponents have an interest in survival, and 
sooner or later learn to reach a peaceful modus vivendi. This is why 
disarmament is primarily a political rather than a military problem. 
This is why an inspection breakthrough into the Soviet Union out- 
weighs the military value of the development of new varieties of 
nuclear weapons. 

Those who insist that a cutoff of nuclear weapons production be 
linked to a nuclear test suspension should be more perceptive of the 
political realities and view this whole problem of disarmament in more 
of a time perspective. A temporary inspected test termination would 
constitute a natural step toward a prohibition of nuclear arms 
production. 


* * * * * * * 


Both supporters and opponents of a temporary nuclear test suspen- 
sion should realize that it would be only a beginning. It is only the 
first phase of our total disarmament blueprint. As a test ban comes 
closer to realization, we must stress our purpose of progressing to 
other phases of arms control; otherwise the momentum we desire as 
one of the main effects of the ban might be lost. By pressing in- 
exorably onward to bring into operation a nuclear weapons test suspen- 
sion and the rest of our disarmament blueprint, we shall bring closer 
the day when we can rid the world of its burdens of fear, hate, and 
want. The inauguration of a test ban now could start the wheels 
of international reconciliation turning and initiate a movement that 
will eventually bring genuine peace to the troubled peoples of the 
world. 
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RATIONAL NUCLEAR ARMAMENT 
By Thomas E. Murray ° 


For several years you have heard me urge the need for rationality 
in our armament program. By rational nuclear armament I have 
consistently meant the creation of the whole spectrum of weapons 
capabilities that, under the control of sound military doctrine, will 
enable us successfully to meet the whole range of possible or likely 
Soviet military action. Essentially, the problem is to achieve in 
our production programs and in our resultant nuclear stockpile the 
right balance—a balance that will give us appropriate weapons 
strength both to support the rigid strategy of deterrence and also to 
give substance to a flexible doctrine of limited war. 

* * * * * %* * 


Even a balanced stockpile will not provide us with total security. 
But only a balanced stockpile will protect us against impalement on one 
or other horn of the nuclear dilemma—sudden destruction or slow 
defeat. Of the two alternatives, the latter presents the more likely 
danger. And it was against this danger that I have urged the im- 

erative necessity of moving the small-weapons program out of the 
evelopment phase into the phase of large-scale production. 
* * * * * * * 


Three particular misapprehensions, widespread among the public, 
call for immediate and official correction. 

First, the impression has been created that widespread hazard from 
fallout is not a necessary complement to the employment of large 
bombs today. As a consequence it is believed that the radiation haz- 
ards of nuclear war have already been substantially lessened. This 
belief is not supported by the facts. 

A second misapprehension concerns the possibility of satisfying 
our need of small weapons by making the big ones into small ones. In 
point of fact, a policy of walciae big ones into small ones is not practi- 
cal, A thermonuclear bomb is not a sort of thousand-dollar bill that 
can be cashed into smaller denominations in any way one wishes. 

The third misapprehension concerns the fallout dangers from small 
nuclear weapons. These dangers have been greatly exaggerated in 
the public mind. The crude misconception prevails, stimulated by 
certain statements that have been made, that a limited war fought 
with tactical nuclear weapons would result in radioactive hazards 
that would be pretty much as intolerable as the hazards resultant from 
the use of large weapons in a more or less allout war. There is the 
further misconception that testing small weapons is pretty much as 
dangerous, from the standpoint of fallout hazards, as testing lar 
weapons. (Therefore—the people conclude—all kinds of tests ought 
to be stopped, for the same reasons.) Behind both of these miscon- 
ceptions lies the strangely persistent failure to grasp the central fact 
that an essential difference obtains between the fallout from a kiloton 
bomb and the fallout from a giant megaton bomb. 


5From report of Thomas E. Murray to the Joint Committee on Atomic Energy shortly 
before his retirement from the Atomic Energy Commission. In Extension of Remarks of 
John W. McCormack, Congressional Record [daily edition], July 2, 1957, pp. A5276—A5279. 
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The difference is really twofold. The first difference is easily illus- 
trated. Nuclear tests thus far have released radioactive products 
from about 50 megatons of fission energy. You could explode 50,000 
ground bursts of one kiloton each, and you would not have released 
more than this'same amount of radioactive products. Note that 
50,000 one-kiloton bombs would be enough to fight a fair fistful of 
limited wars, given the fact that this kilotonnage is some 30 times the 
total bomb tonnage dropped in World War Il. In contrast, the ex- 
plosion of five bombs as ground bursts, each releasing 10 megatons of 
fission (hardly enough for a total war) would immediately give you 
about the same amount of radioactive products that has been released 
in tests. The difference in the bombs, and in the wars into which 
they would fit, is immediately apparent. 

Secondly, the fallout from kiloton bombs is far more subject to 
control than the fallout from multimegaton bombs. In a real sense 
the latter fallout is uncontrollable. Some of the radioactive products 
are shot into the stratosphere; then the laws of nature and not any 
human decisions dictate the worldwide coverage of the fallout. In 
contrast, the fallout from a one-kiloton bomb is far less in quantity 
and far more localized in extent. This is the reason why tests of 
kiloton devices can be conducted safely in Nevada; whereas tests of 
multimegaton devices can only be held in the Pacific proving grounds. 
Again the difference in the weapons, and their divergent usefulness 
in war, are apparent. 


NUCLEAR TESTING AND THE PROBLEM OF PEACE 
By Henry A. Kissinger ° 


The hopes which have been focused on a nuclear test ban are intense 
and varied. Many thoughtful people concerned about the danger of 
radioactive fallout maintain that the quest for security must not be 
allowed to endanger the health of future generations. Others argue 
that the end of nuclear testing is essential to build confidence for more 
fundamental agreement, especially in the field of disarmament. It 
would prevent the diffusion of nuclear weapons to other powers. It 
would lessen the dangers of thermonuclear wars. And these argu- 
ments are reinforced by an insistent Soviet campaign to the effect 
that nuclear tests should be unconditionally prohibited and nuclear 
weapons outlawed. 

The yearning for an end of the cold war reflects the deepest aspira- 
tions of the free world. So intense is it that we have been ready to 
stigmatize as more immoral than other weapons the weapon around 
which we have built our defense of that ‘sould. But the very intensity 
of our desire for peace may increase our peril. It may make us seek 
agreement for its own sake and thus set in motion a train of events 
which will divide the non-Communist world and undermine its 
resolution. 

* * * * * * * 


Certainly the free world has a duty to seek to spare mankind the 
horrors of another war. It must strive for any agreement that offers 


*From Nuclear Testing and the Problem of Peace, Foreign Affairs, v. 37, October 1958: 
pp. 1-16. Dr. Kissinger is associate director of the Harvard Center for International 
Affairs and author of Nuclear Weapons and Foreign Policy. 
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such prospects. Buta real relaxation of tensions can come about only 
if the Soviet leaders become convinced that they cannot use negotia- 
tions to induce us to disarm unilaterally, that any agreement must be 
mutually advantageous. We must consider, then, whether insistent 
Soviet demands for a complete ban on nuclear testing are not designed 
to paralyze the free world rather than to bring about peace as we 
understand the word. * * * 

Rightly or wrongly, the free world has based its defense on nuclear 
weapons. We need not here review the circumstances nor analyze the 
motives that led to this decision. It is enough to note that nowhere 
in the Western World are there sufficient conventional forces to resist 
the Soviet preponderance in conventional strength; and nowhere is 
there any immediate prospect of developing them. Nothing now 
stands in the way of Soviet domination of Eurasia save the Soviet 
reluctance to pay the price of a nuclear war. 

That is why the Soviet Union has systematically sought to paralyze 
the West’s will to use the weapons around which its entire defense 
effort has been built. It has done this both by creating a substantial 
nuclear stockpile of its own and by seeking to have nuclear weapons 
outlawed. Appealing to the most basic fears of humanity, the whole 
apparatus of Soviet policy, from diplomacy to “peace” congresses, 
has sought to undermine our reliance on the most effective—or at 
least the only available—means of resistance to Soviet domination. 

The free world should, therefore, have no illusions about the im- 
plications of a complete ban on nuclear tests. For if a cessation of 
nuclear testing is a first step to anything it is to an increased cam- 
paign to outlaw nuclear weapons altogether. If these weapons are 
too dangerous to test, so the argument will go, they are surely too 
terrible to use. That this is the aim of Soviet policy was made 
explicit by Khrushchev: 

After the termination of nuclear weapons tests, it would be possible to raise 
the question of the powers making a solemn undertaking not to use hydrogen 
and atomic weapons and henceforth to adopt a decision on the total prohibition 
of nuclear and thermonuclear weapons. * * ** 

In the present state of western defenses such a prohibition is tanta- 
mount to unilateral disarmament. 


* * * * * * * 


Would not the end of nuclear testing avoid the diffusion of nuclear 
weapons among other powers? * * * 

The situation with respect to nuclear sharing can be summarized as 
follows: The Communist bloc possesses a decisive military superiority 
in all contiguous areas. The Soviet Union can threaten with nuclear 
weapons all peripheral areas and much of Africa from its own terri- 
tories; Communist China is overwhelmingly stronger than any neigh- 
boring state in conventional weapons. In these circumstances the 
Soviet Union may have decided that it has little to gain and a great 
deal to lose from the diffusion of nuclear weapons. Indeed, in view of 
the political unreliability of some of the satellite regimes, it probably 
has a positive interest in keeping nuclear weapons out of their hands. 

The immediate Soviet objective is, therefore, to prevent the develop- 
ment of a nuclear capability under local control on the European Con- 
tinent, for then Western Europe and other contiguous areas will even- 


™The New York Times, June 29, i958. 
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tually become neutralized. Without a nuclear capability of its own, 
Europe will find it impossible to resist the increasingly bold Soviet 
threats of nuclear warfare, which have been a cardinal aspect of Soviet 
diplomacy in every crisis since Suez. Europe, should it want to be 
defended, would then become entirely dependent on the American 
assessment of its danger. In such a situation the Soviet leaders may 
well calculate that the United States would be reluctant to invoke its 
own destruction for the defense of Europe, or that even in an all-out 
war they could not be prevented from seizing Europe. For after the 
initial exchange of blows the Soviet Union would remain supreme in 
Eurasia. That the Soviet Union is concerned with making Europe 
impotent and not with the threat offered by a European nuclear estab- 
lishment is demonstrated by the Soviet protest against the plan to 
equip the Swiss army with nuclear weapons.’ By no stretch of the 
imagination can Switzerland be suspected of aggressive intent against 


the U.S.S. R. 


* * % * a * * 


If we permit a distinction to grow up between our Military Estab- 
lishment and that of our NATO allies, our expulsion from Europe 
is almost inevitable. Further delay in the distribution of nuclear 
weapons to our European allies will give the Soviet Union more time 
to persuade Europeans that they will be able to escape involvement in 
any conflict by refusing to permit nuclear installations on their terri- 
tory. Logically, this denuclearization of Europe will be followed by 
a demand that American troops withdraw, since their equipment is so 
obviously nuclear. At the very least it will expose us to great pressure 
to withdraw all our nuclear installations from the continent. West- 
ern Europe would then be impotent, at the mercy of Soviet Russia. 
NATO would cease to have meaning. 

This is not to say that Europe must obtain nuclear weapons from 
its own production or that these weapons must be under national con- 
trol. From many points of view it would be highly desirable if 
NATO’s nuclear components were under NATO control, or if a Eu- 
ropean atomic force were formed on the model of EDC. Similarly it 
is not essential that nuclear weapons be locally produced, but only 
that there be European participation in their use and control. Be- 
fore we go much further in the direction of a complete ban on testing, 
we should at the very least amend our Atomic Energy Act to permit 
wider nuclear sharing. And our approach to the question of nuclear 
testing should be based on premises which do not inhibit nuclear 
sharing and which will not give impetus to Soviet ban-the-bomb 
propaganda. 

Will not the possession of nuclear weapons by our allies increase 
the danger of war? This would be true if our allies felt thereby en- 
couraged to attack the Soviet Union, or if they were to use nuclear 
weapons in their own quarrels outside of Europe. But excessive ad- 
venturousness vis-a-vis the Soviet Union can hardly be considered a 
European failing. Even in the less preferred contingency that nu- 
clear weapons were under national rather than NATO control, it is 
difficult to conceive the circumstances which would induce any Euro- 


®See Peregrine Worsthorne, Our Bomb and Theirs: As the Russians See It, Encounter, 


July 1958. Also Raymond L. Garthoff, Soviet Strategy in the Nuclear Age, New York: 
Praeger, 1958. 


®* The New York Times, August 9, 1958. 
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pean country to unleash a unilateral attack on the Soviet Union. The 
individual nuclear capability will remain so small, the disproportion 
in vulnerability is so great, that they could not, by any rational calcu- 
lation, use these weapons for offensive ends. Their purpose would be 
to make the costs of aggression, particularly of sail Adrenals pro- 
hibitive, and to discourage Soviet atomic blackmail.’ 

As for the use of these weapons to settle private quarrels outside 
Europe, this could be effectively forestalled by placing them under 
NATO or an overall European control. But even should they be under 
national control, the likelihood of their use outside of NATO is slight. 
The difficulty which the French Army has in Algeria is not inadequate 
firepower but that of finding targets against which this firepower can 
be used. Atomic weapons have little significance in guerrilla-type 
operations. 

* * * * * * * 


To be sure, the more nuclear powers exist the more difficult it will 
be to arrest the spread of nuclear weapons. But we must weigh this 
risk against the danger of collaborating with the Soviet Union in the 
neutralization of Europe. This would leave us without powerful allies. 
It would place us ultimately in the position of having to defend the 
whole Soviet periphery alone against Soviet nuclear attack or Soviet 
atomic blackmail. Bilateral negotiations with the Soviet Union to the 
exclusion of our European allies are fraught with danger. It would 
be much better to deal with the problem of the diffusion of nuclear 
weapons directly rather than through the indirect method of a test 
ban, and to include our NATO allies as nuclear powers in any agree- 
ment, preferably through a European Atomic Community. 

* * * Bg R * bd 


In the negotiations on a nuclear test ban which are about to begin, 
the United States should therefore propose that we are willing to 
address ourselves immediately to the problem of fallout but that a 
complete ban would depend on a comprehensive disarmament agree- 
ment. Pending such an agreement, we should propose that, while 
nuclear weapons are essential to the defense of the free world, we are 
prepared to take immediate steps to mitigate the effects either of 
testing or of using them. We should invite the Soviet Union to join 
a U. N. committee which would immediately set a maximum dosage 
of permissible fallout from testing well below the level brought about 
by recent tests. The U. N. committee should then assign a quota to 
the United States and its allies and another to the Soviet bloc on a 
50-50 basis. (Since most of the potential “fourth” powers are in 
the West, this would be a considerable concession to the U. S. S. R.) 
For 2 years all powers would agree to register with the U. N. all 
tests which involve fallout and ‘both sides would agree not to exceed 
their quota. During those 2 years the quota would be progressively 
reduced, ultimately to zero. Afterward, unless there were by then a 
oon disarmament agreement, nations would remain free to con- 

uct surface tests of “clean” weapons, underground tests, and tests 
in outer space, so long as they did not cause fallout. Technical experts 
from both sides would agree on an adequate inspection mechanism, 
which could be relatively simple. 


7 For a fuller discussion of the problems of the defense of Europe see the author’s 
Missiles and the Western Alliance, Foreign Affairs, April 1958. 
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While such an agreement would impede the arms race, it would 
not stop weapons development altogether. It would permit the con- 
tinued elaboration of defensive weapons and of weapons which can 
be applied with discrimination, both in terms of fallout and in terms 
of yield. Indeed it will put a premium on such development because 
these weapons can be tested most easily underground or within estab- 
lished fallout quotas. It will avoid pore. the United States in 
the position of not trusting its allies with the development of weapons 
which are essential to their defense and which their opponent already 
possesses in quantity. At the same time, it will impede the too rapid 


diffusion of nuclear technology and thereby afford time for a careful 
study of this problem. 


OUR NEED FOR NUCLEAR WEAPONS—QUALITY AND 
QUANTITY 


By Lewis L. Strauss 


Both as a citizen and as a Govermnment official, I am aware that 
scientific advances in weaponry have increased, and are increasing, the 
ability of an aggressor nation to launch an attack which could be 
extremely damaging to the United States. Because we are a democ- 
racy, we are cast in the role of defenders and cede to totalitarian gov- 
ernments the role of aggressors. There is an enormous distinction in 
this statement of simple fact. The targets of the attacker are large, 
that is, our cities. The targets of the defenders are small, that is, 
enemy planes and missiles. Our weapons of the defender therefore 
need to be much more sophisticated in design than those of the 
aggressor. They must be both more accurate and more numerous 
than the weapons of the aggressor and, since many would be used over 
our own or friendly territory, they must be designed to perform their 
function and to produce the absolute minimum of radioactive debris. 

* * * The military forces of the free world, spread over long 
exterior lines, cannot defend themselves without the aid of nuclear 
weapons against a possible Communist aggressor who can move rapidly 
and concentrate at any point on the periphery. * * * 

Yet, we are now, as you know, in a transition period insofar as 
nuclear weapon design is concerned. * * * New systems, to be truly 
effective, must be light, rugged, and instantly ready. If all types of 
aggression are to be avoided or countered, the systems and their war- 
heads must be capable of use in all locales and in all environments. 

We have made substantial strides in developing the weapons systems 
we need. Yet with regard to some, particularly those of extremely 
severe design characteristics, we still need further development and 
test. This is particularly true with regard to weapons of greatly 
reduced radioactive fallout. In the interest of civil populations, we 
are convinced that such weapons are a necessity in aft trpee for both 
strategic and tactical use. We know now how to make certain of the 


11From testimony before the Senate Committee on Foreign Relations Subcommittee on 
Disarmament. Hearings, pt. 17, April 16 and 17, 1958, Washington, D. C. Washington, 
U. S. Government Printing Office, 1958, pp. 1550-1604. Mr. Strauss was at that time 
Chairman of the United States Atomic Energy Commission. 
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designs we need, but by no means all. As I have indicated, it will 
require more development and more tests before we will have this 
comprehensive arsenal. 


* * * * * * * 


The real danger to the human race is not the continuance of weap- 
ons tests. The real danger to the human race is a nuclear war. 

Our weapons tests to perfect our stockpile of nuclear weapons has 
as its purpose the deterrence of a nuclear war. Over the period of 
centuries the developments of new weapons have preceded by a con- 
siderable number of years the development of countermeasures to 
those weapons. The weapons have, when they first appeared, seemed 
to be invincible. I won’t burden you with citations from history 
with which you are undoubtedly more familiar than I am—the use 
of the long bow at Crecy against armed knights is a case in point. 

The development of the atomic weapon was assumed and announced 
and believed to be the ultimate weapon, with no defense against it. 
We are now in the period of developing defense. 

Since we are a defendant nation and cast in that role by the fact 
that we are a democracy and are not aggressors, it would be a tragic 
mistake, in my opinion, to cease the development of our defenses unless 
the whole threat of a surprise attack with atomic ‘weapons were can- 
celed at the same time. 

* * * * * * * 


ADEQUACY OF NUCLEAR STOCKPILE 


Senator Humpurey. Do you believe that our present atomic-thermo- 
nuclear weapons stockpile is superior to that of the Soviet Union 
in quantity, in quality, design, and variety ? 

Mr. Srravss. The answer to that question, Mr. Chairman, is based 
to a very considerable extent upon the interpretations from intelligence 
data. 

It is my belief, which I cannot substantiate, but having been in the 
business of manufacturing weapons for a period of some years, longer 
than the Soviets, that we have more weapons. It is my belief that we 
have more efficient weapons. 

But it would be a great mistake to assume that if those two points 
that I have made are accurate and true, that the weapons which they 
have, which we know they have, would not be sufficient with the proper 
delivery systems svelte to mount a very devastating attack. 

Senator Humpnurey. But it would be presumed, would it not, Ad- 
miral, that if such a devastating attack were mounted as an aggressive 
act, our stockpile would not be locked up, but we would retalstet 

Mr. Srravss. That is the announced er of the Government. 

Senator Humpnrey. Therefore the deterrent effect upon which we 
have relied, at least in part, as a means of maintaining the peace, would 
still exist regardless of the cessation of tests, is that not true? 

Mr. Srravss. That is true, but there are instances in history, and 
some in recent history, where the existence of an overwhelming force 
has not prevented military adventures that have been disastrous to the 
aggressors, and which in the light of history will seem to have been 
very imprudent and unreasonable adventures on the part of the 
aggressors. 
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We must be prepared io protect our people from the consequences 
of so ill-advised attack by an aggressor, if we can, by destroying his 
weapons before they impact on our cities. 


FIRST STEP TOWARD PEACE: A TRIAL DISARMAMENT 
AGREEMENT 


By Harold E. Stassen 


I believe that a trial agreement for 2 years between the United 
States and the Soviet Union on a first-step limitation of armaments 
and the suspension of nuclear explosions under a rigid reciprocal 
system of inspection can be negotiated within the next 6 to 9 months. 

I am convinced that such a first step, calling for equal sacrifices 
by both sides and affecting both evenly, could pave the way for a 
longer and more lasting control and limitation of armaments while 
at the same time lessening the dangers of war. 

Such a trial agreement cannot and must not be allowed to be a 
substitute for our continuing a powerful and alert military position. 
But it would give us time to seek and make further progress toward 
a more inclusive and lasting agreement. 

Should the trial period end in failure, or if we are unable to con- 
vert it into a more substantial agreement, this 2-year agreement would 
not and could not constitute a handicap to our security or to our 
efforts to maintain the peace. 

After a long study and first-hand dealing with the major problems 
affecting peace, I propose that the first step or trial agreement con- 
sist of four basic parts: 

First, the establishment of a special agency of the United Nations 
with the responsibility of inspecting and assuring the fulfillment of 
the steps agreed upon by signatories for the reduction, control, and 
limitation of armaments. 

Second, the installation of necessary inspection posts inside the 
territories of the Soviet Union and the United States, equipped with 
scientific instruments designed to verify the ending of nuclear test 
explosions. 

hird, the Soviet Union and the United States to agree not to con- 
duct any nuclear explosions for 2 years from the date the treaty is 
ratified both by the United States Senate and the Supreme Soviet. 

Fourth, the setting up of a negotiating group to work effectively 
and seek diligently additional steps of disarmament during this first 
2-year period. 

STEPS TERMED FEASIBLE 


In my opinion these four measures of a first step are feasible. On 
the basis of the progress made in the thorough and persistent negotia- 
tions in London in 1957, I believe that such a first-step agreement could 
be worked out during 1958. 


* * * * * * * 


We must expect that such an agreement would put some brakes on 


research and further development and advance in nuclear weapons 
by the United States. 


#2 From Stassen Hopeful on Arms Accord. New York Times, February 26, 1958, pp. 1, 
5. Mr. Stassen published this article shortly after he resigned as special assistant to 
President Hisenhower on disarmament matters. 
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But it would likewise put some brakes on further advances in nuclear 
weapons by the Soviet Union. 

In this period of 2 years, more time would also be provided for 
scientists to follow through in their research on the effects of radia- 
tion from strontium 90 and cesium 137, thrown into the atmosphere 
from the nuclear tests. 

Research thus far seems to make it quite clear that this radiation is 
not grounds for the kind of alarm that some have expressed. But 
it also seems clear that this radiation is not entirely harmless, and 
that the degree of harm has not yet been adequately measured by 
essential and thorough research. 

The trial period and first- -step agreement I propose would have the 
effect of opening up both sides to a beginning of necessary United 
Nations inspection, and would develop experiences in the methods 
of limitation and control. It would put the United Nations realisti- 
cally and practicably in the field of armament control * * *. 

* * * * * * * 


It is fair to ask whether this trial period would necessarily bring 
about an even more substantial agreement in the limitation of arma- 

ments in the immediate future. 

It is my view that the prospects for the future would be far better 
than if the present deadlock continues, giving rise to increasing ten- 
sions and a terrific arms race. 

I believe that this first step of a 2-year trial agreement between the 
United States and the Soviet Union with the guaranty of rigid inspec- 
tion would improve prospects of a lasting peace. It would be and 
should be acclaimed by millions of people around the world. 


LIMITING THE DANGERS OF NUCLEAR FALLOUT 
By Clifford P. Case * 


* * * the Soviet Union, having completed a long series of tests of 
nuclear weapons—tests which have been described as putting into 
the atmosphere more radio-active material than ever before—an- 
nounced to the world that she was unilaterally suspending further 
nuclear tests. She has challenged us to do likewise and reserves the 
right to resume testing if we do not follow suit. 

What should we do, in the light of simple morality, of the safety 
of our population and of our security as a nation and the security of 
the free world? 

These questions are not newly posed by the Soviet challenge. They 
have been with us for some time. The Soviet announcement of her 
suspension of testing merely brings them into sharper focus. It is 
crucially important that all of us attempt to understand and try to find 
the right answers, or if there are no truly right answers in view of 
the cruel dilemmas with which we are confronted, the best answers 
which are possible in the circumstances. 

At the outset we must face and accept certain stark realities. 


13 ’'rom remarks made by Senator Case, of New Jersey, at a luncheon held by the Adver- 


tising Club of New Jersey. Reprinted in Congressional Record, vol. 104, April 15, 1958, 
pp. 5767-5768. 
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First, the Soviet Union is determined to bring the whole world 
within the Communist orbit. If it were not for the power of the 
United States she could and would do this in short order. She will 
stop at nothing to eliminate the obstacle which we represent. 

Second, our defense, and the defense of the whole free world, against 
Soviet aggression is based upon, and depends upon, atomic and 
hydrogen weapons. 

Our capacity to wreak unbearable destruction upon the Soviet Union 
by using such weapons is the only deterrent against her use of such 
weapons against us. 

But this is by no means the whole story. Nuclear weapons are not 
only deterrents against an all-out thermonuclear attack upon our 
homeland; increasingly such weapons are becoming our essential 
reliance in containing Cunaeviiias aggression of all degrees and in all 
parts of the world. Whether such aggression be based upon the use 
of nuclear weapons or merely conventional forces, to an important 
degree right now, and increasingly for the future, unless the present 
trend is sharply reversed, we are and will be dependent upon nuclear 
weapons to fight little as well as big, limited as well as unlimited, 
wars. 

I realize there is a highly respectable body of opinion which be- 
lieves it is impossible to limit a war in which any nuclear weapons 
whatever, however small, are used. Those who hold this opinion 
believe that inevitably the nation against whose forces small nuclear 
weapons are used will respond with the use of large nuclear weap- 
ons, evoking a counter response with even larger nuclear weapons, 
and this process will continue until the whole world is ablaze. 

There is force in this argument. If it is correct, our present policies 
are dangerous in the highest degree and hideously wrong. Are we 
basing our defense on weapons which we will dare not use unless our 
very existence is directly threatened? If so, the whole free world 
will be defenseless against any aggression short of a thermonuclear 
attack upon the United States. Surely, this is a matter which ought 
to be the immediate and vital concern of every American, indeed of 
every human being. No single man or government should decide this 
question. Above all, it should be decided by conscious decision, not 
by the mere play of events. 

* %* * * * * * 


Today we do rely, we do depend, on nuclear weapons to defend 
ourselves and the free world against less than all-out aggression, as 
well as to deter the use against us of the hydrogen bomb. Since we 
do rely on such weapons for that purpose, we must have them in all 
sizes and adapted to all purposes. Both the safety of our own troops 
and that of the civilian population in the areas in which nuclear 
weapons would have to be used demand that we make every effort to 
reduce to a minimum their contaminating effects. For the safety of 
our own population we must do the same with nuclear weapons which 
are used in our defenses against nuclear or even nonnuclear inter- 
mediate range and intercontinental ballistic missiles. 

If the responsible officials of our Government tell us that further 
testing is required to solve the technical problems involved in the 
development and maintenance of effective weapons for these purposes, 
this is a conclusion which I believe we must accept. 
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Assuming that continued nuclear tests of some kinds are neces- 
sary, can they not be so conducted as to limit the danger of wide- 
spread contamination from nuclear fallout? This is the crucial 
question. 

If it is possible to do this, it should, it must, be done—for two rea- 
sons. First, a decent concern for humanity in our own day, and, even 
more, of generations yet unborn, compels it. Second, we must not let 
our enemies succeed in using the fear of poisoning the atmosphere— 
a fear felt increasingly by millions both in America and abroad—to 
halt our testing and development of weapons which may be essential 
to our very survival and to the protection of freedom everywhere on 
earth. 

It is said that we, at least, have made great strides in the develop- 
ment of clean weapons of large size. Also, it has been intimated that, 
for the purposes of our defense, we have gone about as far as we need 
to go in the testing of weapons of enormous size and that the real 
need is for the perfection of a variety of smaller weapons, the testing 
of which can be conducted with relatively little radioactive fallout. 

If this is so, I believe we should at the earliest possible date announce 
it is our national policy that we will conduct no tests of nuclear weapons 
that will cause a dangerous contamination of the earth’s atmosphere. 
We should couple our announcement with an offer to have our tests 
monitored by a competent impartial international agency to guarantee 
that the announced limitations are observed. 

At the same time we should initiate steps to secure an international 
agreement among all nations now or hereafter conducting nuclear 
experiments looking toward an overall limitation, subject to similar 
surveillance, of all nuclear testing so as to prevent further contami- 
nation of the earth’s atmosphere. 

If this course is feasible and consistent with the requirements of 
our security, we ought to make such an announcement at once. [If it 
is not, we and all the world ought to know that, too, and the reasons 
why. The people of this country and of the world will accept such 
reasons if they are valid. 


ADVANTAGE OF A TEST CESSATION AGREEMENT 
By Hans Bethe * 


Senator Humpurey. Doctor, do you feel that our design, variety, 
and stockpile of weapons is superior to the Soviet Union today # 

Dr. Berne. I certainly do, but the Soviet Union has a satisfactory 
system. [Deleted.] 

Senator Humrpnurey. Then if it were possible—and I qualify that 
with a big “if” in light of the testimony we have had in the last couple 
of days—if it were possible to get an agreement which would provide 
access of inspection teams to doubtful areas, I mean areas where the 
monitoring stations indicated tests might have occurred, would it be 


4 From testimony before the Senate Committee on Foreign Relations Subcommittee on 
Disarmament. Hearings, pt. 17, April 16 and 17, 1958, Washington, D. C. Washington, 
U. S. Government Printing Office, 1958, pp. 1526-1547. Dr. Bethe is professor of physics 
at Cornell University and a member of President Eisenhower's Science Advisory Committee. 
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to our advantage or their [the Russians’] advantage in your mind to 
have such an agreement ? 

Dr. Berne. To our advantage, in my mind. 

Senator Humrurey. Very much to ours, or only modestly ?_ ; 

Dr. Berne. Considerably to our advantage. I feel that if testing 
continues, then they will surely attain the same level of capability as 
we, and I feel that it is just a matter of simple logic that for the rela- 
tive standing it is more advantageous to stop when you know that 
you are still ahead. 

* * * * * * * 


Senator Symmneron. And inasmuch as you have analyzed it prob- 
ably as much as any man around, how do you feel, what do you think 
we should do now, in your personal opinion ? 

Do you feel we should enter into a cessation of test agreements with 
these people [the Russians] ? 

Dr. Berne. That is my opinion, provided they agreed to a good 
inspection system with all the trimmings that I have outlined, and 
I should like to add that the inspection system in itself would be of 
value, because it would to some extent open up Russia and help to 
reduce tension between the two countries. 

Senator Symineron. Do you think there is any necessity for that 
test suspension to be tied up with the question of the cessation of 
production ? 

Dr. Berne. No. 

Senator Symineron. Thank you, Mr. Chairman. 


POLITICAL DESIRABILITY OF INSPECTION SYSTEM 


Senator Humpurey. I have tried to make the same point that you 
have just raised, Dr. Bethe, that getting the inspection system on its 
own, regardless of the testing, would be a political advantage. 

Dr. Berue. Yes. 

Senator Humenrey. It would be politically desirable. 

Dr. Berne. Yes. 

Senator Humpurey. I have also felt that when the Soviet spokes- 
men have mentioned that they were prepared to negotiate an interna- 
tional inspection system it has been my feeling that we should probe 
them to find out just what they mean. I am quite convinced in my 
own mind that they are going to do a lot of foot-dragging, that it is 
going to be very difficult. But we will never find out what they are 
talking about, and will never really be able to give them the political 
litmus paper test until we try it. They keep talking about interna- 
tional inspection, but the last experience we had on that was Korea, 
and that was anything but a heartening one. 

I am of the opinion that we ought to be pushing them and find out 
what they really mean, and in the meantime try to get international 
teams under the U. N. working on all of this detection apparatus sys- 
temas muchas wecan. That has been my personal view about it. 

Dr. Berne. Yes. 

Senator Humenrey. Do you agree with that ? 

Dr. Brerue. I entirely agree. I should like to add about the inspec- 
tion system that apparently there are a lot of seismic stations already 
in Russia. If they were to admit international inspectors to the exist- 
ing stations, this might be a start. 
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Senator Humpurey. It would be possible, would it not, also to con- 
sider negotiating an agreement along the lines that some others have 
talked about, I mean with certain limitations involved, on weapons 
size or on radioactive yield. 

Dr. Libby talked to me about one proposal he had. 

Dr. Berne. Yes. There is one point, however, which I consider 
very dangerous. It has been proposed to test only underground, to 
permit mainly underground tests. I have heard that proposal from 
many sides. This I consider not a solution of our main problem 
because our main problem is to stop their development. 


BOMB TESTS AND THE ARMS RACE 


By the Friends Committee on Legislation * 


DO ARMAMENTS “PREVENT WAR”? 


History provides no proof that armaments prevent war. 

Reliance on nuclear weapons is increasing. The United States has 
now switched seven divisions to primary reliance on tactical, “small” 
atomic weapons and is converting other divisions presumably at an ac- 
celerating rate. There is no doubt that the Soviet Union is doing 
the same. 

We should question this reliance on nuclear weapons to prevent 
war. Today, events sliding out of control are more likely to be the 
cause of a general war than is a planned attack. Nuclear war might 
not be started deliberately, but might grow from a “brush fire” war in 
which one side resorts to nuclear weapons. The assumption that 
nations actually fear to use these weapons because of the devastating 
effects on their own country may also prompt diplomatic gamblin 
followed by attempts to “call the bluff” until some power is goad 
into acting—and starting a war. 

* * * * * * + 


The simple truth is that, even granted a temporary stalemate, there 
is nO permanent peace in an arms race, nuclear or otherwise. 


WHAT WOULD BE THE DESTRUCTION FROM A NUCLEAR WAR? 


Here we find almost unanimous agreement among scientific, mili- 
tary, and political spokesmen. 


Major General Gavin 


One hundred and ten superbombs dropped on the United States would kill or 
maim 70 million persons and several hundred million more would die from 
the radioactive fallout, somewhere in the world, depending on which way the 
wind blew.” 


AEC Commissioner Libby 


Radioactive fallout from a nuclear superbomb could blanket an area as big 
as 100,000 square miles under windy conditions * * * and kill 85 percent of 
those living within 12 miles of target zero.” 


4% From questions and answers about nuclear tests. San Francisco, Friends Committee 
on Legislation, 1957, pp. 10-12. 


16 Testimony before Senate Armed Services subcommittee, June 28, 1956, quoted in Wash- 
ington Post editorial (July 6, 1956) 


47 United Press release, Washington Post (January 19, 1956). 
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Civil Defense meterologist Charles Schafer 

If Russia hit 144 American population centers with 250 bombs, each with a 
power of 10 million tons of TNT (less than two-thirds the force of the bomb 
exploded on Bikini in 1954) 82 million American lives would be lost.” 
President Hisenhower 


There will be no such thing as a victorious side in any global war of the 
future.” 


* * * 1 * oF ok 
WOULD “CLEANER” BOMBS CHANGE THE NATURE OF NUCLEAR WAR? 


There is much talk about “limited war” employing “tactical,” 
“small,” and “clean” nuclear weapons. History gives little indication 
that military tacticians ever use weapons of less than full destructive 
capacity in the fury of warfare. The United States did not hesitate 
to use the then awesome atomic bomb in the 1945 invasion of Japan. 

Peacetime testing and wartime use of nuclear weapons are two dis- 
tinctly different things. The waging of warfare is basically an 
irrational act. It is brought about by the failure of men to arrive 
at rational agreement. And when agreement on arms limitation fails 
during peacetime, it is even more logical to conclude that there will 
be no limitation on the use of arms during wartime. 

* * * * * * * 


Also, the clean bomb * * * increases the probability that nuclear 
weapons will be used in a future war. It contains less fallout; there- 
fore, it is less likely to harm the aggressor as well as the victim. 
Thus, this kind of bomb becomes less unthinkable to a desperate 
nation. By this very fact it makes disarmament all the more impera- 
tive. For to a small degree that deterrent of “mutual terror” is 
lessened by the “clean” bomb. 

War was never “clean.” 


WHAT HAPPENS WHEN THE BALLISTIC MISSILE CARRYING A HYDROGEN 
BOMB IS PERFECTED? 


The H-bomb is now being married to the intercontinental bal- 
listic missile (ICBM) which could streak through the air at speeds up 
to 16,000 miles an hour and at heights up to 600 miles. It would be 
able to span oceans and plummet down continents away to grind large 
cities to dust. 

Military experts argue that further nuclear testing is necessary at 
least for the rapid wedding of ICBM’s and hydrogen warheads; we 
must keep ahead of the economy in weapons development. 

To arguments of this type, the London Times comments: 


If agreement has to wait on the last invention, there will be no agreement. 
Someone is always on the brink of discovering something.” 


18 News dispatch in San Francisco Chronicle _— 28, 1957), p. 1. 
1” James Reston, San Francisco Chronicle (June 
0 London Times editorial (July 3, 1957). 


7, 1957). 
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And if we permit its development which may be just around the 
corner, another terror point lies just beyond when a 5th or 6th or 10th 
nation has the bomb and the missile. If this point is reached, what 
then? If all nations are testing, and the ground is honeycombed with 
hidden rocket-launching sites which cannot be certainly detected, it 
may then be impossible for all the good faith in the world on the part 
of 99 percent of humanity to gain assurance that 1 percent is not pre- 
pared to bring the whole world down about our heads. 








II. CONTROL AND INSPECTION 
ELIMINATING NUCLEAR WEAPONS 
By United States Department of State * 


For 9 years the major preoccupation of disarmament negotiators in 
the United Nations was the conclusion of an agreement to eliminate 
nuclear weapons. But with the passage of time nuclear weapon 
stockpiles expanded greatly and production technology changed sig- 
nificantly. The studies in 1955 thus indicated that neither our scien- 
tists nor the scientists of other countries were able by this time to 
devise methods which could account completely for all past produc- 
tion of nuclear materials, and the margin of error in known detec- 
tion methods was beyond the limits we could contemplate for an 
acceptable inspection system. Nor was it possible to remedy this by 
attempting to search out any “clandestine” weapons. Scientific ad- 
vances made it possible to concentrate great destructive force in a 
single bomb. Properly insulated the nuclear material within the 
bomb defied detection by the most sensitive instruments at distances 
only a few yards away. Even small diversions of nuclear materials 
would be sufficient to give an aggressor decisive strength in launching 
a great attack if the other side had fulfilled its obligation to destroy 
all such weapons. 

We had reached the point of no return in eliminating nuclear 
weapons—at least until more adequate scientific detection methods 
were devised. In the absence of more reliable detection methods, 
elimination of these weapons could be accomplished only if universal 
good faith was linked irrevocably to the execution of an arms agree- 
ment. But with the existing degree of international tension and 
hostility, no nation was prepared to gamble its national security on 
unverifiable commitments. 

Thus we faced the inexorable conclusion that security in the nu- 
clear age could not depend on unverifiable assurances that the bomb 
would Ss eliminated. Freedom from fear would have to be sought 
in steps to control the bomb rather than in unenforceable agreements 


to eliminate it. 
CAN WE DISARM? 
By Richard A. Preston ? 


THE FUNDAMENTALS OF THE QUESTION 


Failure to make progress in negotiation goes much deeper than 
the attitudes developed oy the negotiators. The root of the problem 
is twofold. In the first place the great ideological and power struggle 


1From Disarmament, the Intensified Effort, 1955-58. Washington, U. S. Government 
Printing Office, 1958, p. 10. 

2From Can We Disarm? ‘Toronto, Canadian Institute of International Affairs, 1958, 
pp. 15-16. Mr. Preston is professor of history in the Royal Military College of Canada. 
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between East and West, and particularly between the United States 
and Russia, brooks no compromise when each side is waiting for the 
collapse and destruction of the other’s system and suspects that the 
other will try to forestall this collapse by aggressive war. Secondly, 
the present system of independent states, upon which each side relies 
in the power struggle, permits no serious infringement of its basic 
principle, the sovereignty of nations. An effective system of inter- 
national inspection to control all armaments would mean the creation 
of a superauthority of a kind which the nations are apparently not 
yet prepared to accept. The Russians, who have shown themselves 
to be the more inclined to an aggressive policy, if only by subversion 
and the stimulation of internal upheaval in the West, are hardly 
likely to accept an international control which would limit their 
ability to pursue an independent national policy. 

At the same time there is no reason to believe that the West would 
be any more sympathetic to a serious reduction of national sovereignty. 
When even the semblance of a loss of sovereignty and control by 1 
of 2 close allies like Canada and the United States raises an 1m- 
i) mediate nationalist outcry, how much more difficult must be the 
} arrangement of a diminution of sovereignty between enemies. Fur- 
Hi thermore, it is not even certain that western negotiators could carry 
| into effect any treaty which they agreed upon in the disarmament 
commission. Would the United States Senate ratify a treaty which 
i made serious infringement upon American sovereignty? Would Con- 

gress vote funds for the American share of an international inspec- 
tion scheme which brought Communists into and over the United 
States? The answer to these questions cannot be an unqualified 
“Vas,” 

The conclusion which would appear to follow is that a full dis- 
armament program is unlikely in the foreseeable future. This leaves 
us with the possibility of partial disarmament. Such a program 
would not remove the threat of a total nuclear war. It might have 
the valuable effect of contributing to the easing of international ten- 
sion. But history suggests that no kind of disarmament can be nego- 
tiated to ease tension and that to attempt it for that purpose is putting 
the cart before the horse. Nevertheless a partial program might be 
attractive to the powers as a means of reducing the crushing burden 
of armaments. It might appeal to governments as being a concession 
to the worldwide demand for disarmament without the surrender of 
the national security burden which responsible governments bear. 
Lastly, no one can foresee what will be the effect on statesmen of 
the growing belief that war is no longer a feasible policy. There 
are those who, in consequence of this belief, argue on the basis of 
inaccurate historical analogies that “limited war” is now still a pos- 
sibility. It may be more likely that a “limited” disarmament agree- 
ment may now be negotiable which, if war is avoided for an appre- 
ciablet time, will one day give place to full disarmament. The alter- 
native is an increasingly competitive nuclear-arms race; and history 
| shows that arms races usually end in war. 
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THE “Nru” COUNTRY PROBLEM 


By the National Planning Association * 


The problem of achieving international arms control will become 
vastly more difficult when the three powers now having nuclear 
weapons are joined by a fourth, and then a fifth, and possibly more. 
This prospect is often referred to as the “fourth” country problem; in 
France it is always called the “fifth” country problem. We prefer 
to think a more realistic term is the “Nth” country problem. 

There is almost universal understanding of the techniques and the 
“secrets” involved in atomic weapons. The false confidence in 
“secrets” which existed in 1945 is now dissipated. It will be recalled 
that some reputable scientists then predicted it would take the Soviets 
20 years to duphients the work performed in the United States. But 
others—like Dr. Reuben G. Gustavson, then vice president of the 
University of Chicago, who pointed out that the principles involved 
in the bomb were discussed in the Russian journal of chemistry just 
before the war—predicted that Russia would have the bomb shortly, 
and these predictions were confirmed in 1949. 

Breakthroughs, refinements, shortcuts in manufacture, and reduc- 
tions in cost are not unique to any one country. The United States, 
the Soviet Union, and Great Britain achieved nuclear and thermo- 
nuclear weapons capability essentially without outside assistance. 

There are at least four ways in which a power can attain atomic 
capability : 

It can develop a bomb with its own resources and with no outside 
aid. The task is not beyond the capacity of highly developed nations 
with substantial scientific resources and with one or more nuclear- 
power reactors. It has been estimated that France will produce 
several dozen Nagasaki-type bombs within a few years. In the 
October 1957 Foreign Affairs, Prof. Klaus Knorr says: 

It can also be taken for granted that, without going outside their own re- 
sources, Canada, Sweden, Belgium, Eastern Germany, and Czechoslovakia could 
begin production of nominal bombs within 5 to 7 years; and Communist China, 
Japan, India, Switzerland, Italy, and Western Germany probably have similar 
possibilities. 

A country may receive a reactor as part of a bilateral or multilateral 
assistance program and use it to breed material. But it also could 
surreptitiously divert such material as is furnished to the production 
of atomic bombs. Prof. Otto Hahn of Germany, who won a Nobel 
prize for having discovered fission of the uranium atom, said: 

If the smaller countries and the underdeveloped countries receive atomic 
reactors, they will also be able to make atomic bombs. A reactor that produces 
electricity also makes plutonium, the stuff of atomic bombs. 

There is the probability of direct military assistance to friendly 
nations in techniques and in stockpiling. Nations providing bases are 
tending to demand independent access to weapons. 


®From 1970 Without Arms Control; Implications of Modern Weapons Technology, by 
NPA Special Project Committee on Security Through Arms Control. Washington, 1958, 
pp. 39-42. 
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Nuclear bombs may be sold on the world market, as are many other 
weapons. There is already considerable trade in reactors for peace- 
ful uses of the atom. io 

The rate at which we can expect the spread of nuclear capability to 
additional nations will depend upon each nation’s present technology, 
its present industrial capacity, its level of education, and the rate at 
which these factors are changing. In the less developed economies, 
technological changes are considerably slower than in the industrial 
nations, even assuming the most favorable economic and social condi- 
tions. The capacity of basic industry, such as steel, can be doubled 
every 5 to 10 years, but many doubling times are required before less 
developed countries can possess the capacity to manufacture modern 
weapons on a large scale. For example, it would take India a consid- 
erably longer period of time than Japan to develop the capability of 
waging nuclear war because she is just starting along the path of in- 
dustrialization. Nevertheless, it is not unlikely that India’s capacity 
to wage war could one day exceed Japan’s. 

There are several factors which intensify the desir> of nations to 
join the atomic club. Not the least of these is the desire for national 
prestige. Furthermore, British leaders say that the most effective mili- 
tary use for limited economic resources is in the production of nuclear 
weapons and a reduction of conventional forces and this argument 
from the point of view of economy may gain adherents in other coun- 
tries. 

Another impetus toward independent nuclear capability is the fear 
‘that reliance upon friendly powers for nuclear intervention will, in a 
showdown, cause disappointment. Who can say with complete assur- 
ance that one nation would fire nuclear weapons in another’s defense, 
when to do so might provoke nuclear retaliation against itself? 
There is some fear that today’s intentions, rulers, policies, and atti- 
tudes might change tomorrow. Nations may be reluctant to rely on the 
hope that allies will at all times be ready to risk almost certain atomic 
retaliation in their behalf. Each year will produce new drives impel- 
ling nations to seek nuclear weapon capabilities, and each year will 
produce new opportunities for their acquisition. 

* * * * * * * 


A distinction must be drawn, of course, between a full arsenal of 
atomic and thermonuclear weapons and a small supply of nominal 
atomic bombs. The creation of a complex delivery system to deliver 
these bombs on distant targets involves huge resources in materials, 
sicentific manpower, machinery, and funds. But through military 
assistance programs, the forces of many small nations have been 
trained in the operation of the most modern aircraft, and a consider- 
able amount of aircraft has been distributed under such programs. 
Sweden, Switzerland, France, and Great Britain have independently 
developed effective missiles in the shorter range categories. A Swiss 
company now sells guided missiles to other governments. At the 
NATO summit meeting in December 1957, it was agreed in principle 
that ballistic missile bases would be constructed in west European 
countries. 

However, the possession of a small number of weapons, compact in 
size and capable of destroying whole ports, airfields, manufacturing 
plants, or cities, would place tremendous power in the hands of a small 
nation. Under irresponsible control, they could be used for blackmail. 
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They could also catalyze wars which inevitably would involve larger 
owers. 
Meee it is expected that a rapid rise in the number of atomic 
powers can be expected by the mid-1960’s. By 1970, most nations 
with appreciable military strength will have in their arsenals nuclear 
weapons—strategic, tactical, or both. This illustrates a general tend- 
ency; any new weapons capability would probably spread in like 
manner. 


THE DETECTION OF NUCLEAR TESTS 
By Edward Teller * 


For years there has been diligent and excellent work on the question 
how to detect tests. We were vitally interested in tests going on 
everywhere, and so the methods of detection have been developed. 

Except for a little work in the last few months, there has not been 
work on the question how to hide tests. Therefore, our knowledge of 
hiding tests is deficient. Even so, even matching this deficient knowl- 
ledge against a well worked out system of detection, we already see 
strong possibilities, effective possibilities of hiding tests * * *. 

* * * * * * x 


There is agreement on this. Small tests, tests of small explosions, 
can be hidden. Tests of big explosions can not, as we stand today. 
This may change in the course of time. 
‘* %* * * * * * 


First of all, these small tests are important in themselves because the 
weapons they test can perform exceedingly important roles in many 
military situations. * * * 

Second, by making small tests, one can learn a very great deal about 
big explosions. With the help of small tests, one can improve one’s 
big weapons. 

This does not mean that big tests are unnecessary. But it does mean 
that if there is a test cessation, and one party uses the possibility of 
testing small explosions in secret, and the other party does not, then 
the violator will have gained a great advantage not only in the field of 
small weapons but in the field of the big weapons as well. 

Thirdly, by testing small explosions, one is learning more and more 
about the way how bigger explosions can be hidden. 

* * * * * * os 


UNDERGROUND TESTS: A METHOD OF HIDING 


To hide small explosions does not mean to perform them in such a 
way that nobody can notice them, at least not necessarily so. There is 
particularly one method of hiding which has been quite generally 
discussed, and that is to hide a test by putting it underground. No 
radioactivity whatsoever escapes. But there is an earthquake signal. 


‘From testimony before Senate Committee on Forei Relations Subcommittee on 
Disarmament. Hearings, pt. 17, April 16 and 17, 1958, Washington, D. C. Washington, 
U. S. Government Printing Office, 1958, pp. 1455-1494. Dr. Teller is director of the 
University of California Radiation Laboratory, Livermore, Calif. 
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Now the crust of our earth is an exceedingly noisy place. There are 
many thousands of earthquakes throughout the surface of the globe 
each year with which a small nuclear explosion can be confused. The 
question is how to make the signal from a nuclear explosion small 
enough and, if possible, how to make it similar enough, to a signal from 
an earthquake. 

Now, this is a highly technical subject, but the main thing about it is 
that it is a subject about which our knowledge is very poor. What an 
earthquake is, what is the cause, what is the starting point of an earth- 
quake, slipping of layers, or whatever, is not known in detail. What 
a nuclear explosion underground will do, we know from 1 and only 
1 shot, and a smaller shot at that. 


DANGER OF COMPARING FACTS ABOUT EARTHQUAKES WITH INFORMATION 
FROM A SINGLE NUCLEAR EXPLOSION 


If we had not performed this one shot, we would compare the 
known facts about earthquakes with a complete vacuum of knowledge. 

Now, we are extrapolating from a single event which we know 
well. This isan extremely dangerous situation. 

We need lots more information upon this subject. If we go into 
a test moratorium, with deficient knowledge, and if thereupon we do 
not continue to test, but the Russians experiment with small nuclear 
explosions which we know can be hidden, then by their experimenta- 
tion, they may find out a great deal. I think they will find out more 
and more and clearer and clearer methods how to make these explo- 
sions disappear among the many earthquakes which occur sponta- 
neously. A great deal can be done by hiding tests in this manner, 
because it is a scientific question that as yet has been hardly attacked 
at all. 

OTHER POSSIBLE METHODS OF HIDING TESTS 


Now there are many other methods how to try and hide tests. And 
it would be a mistake to think underground tests are the only means 
of evasion. It is wrong to think that a net of seismic stations in the 
Soviet Union will make us safe. There are all kinds of other ways 
how a test moratorium could be circumvented. 

I would not like to go into this question because the subject is 
infinite. I should just like to assure you that the thinking along these 
lines has just started. 


RELIABILITY OF AN INSPECTION SYSTEM 


I would like to say that there is, in my opinion, one reliable way 
how to check a test moratorium, and that is the human way. 

If our people could get into Russia in any numbers, if they could go 
to any place, if they could talk to anybody, if also we would be sure 
that Russians, Russian scientists who repeatedly talk with our people 
will not suffer because they have talked, then I think we could learn 
about tests. We could find out from the many people who are involved 
in a nuclear test. 

This would mean an opening up of Russia, and this in itself would 
really be a wonderful thing. About that possibility, I would only say 
that if it is a real one, I am all for exploring it. But the country 
must be really open and we should realize that our own country is 
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absolutely open, and that even if Russia should open up to the greatest 
extent we can now imagine, we still would have our own wonderful 
institutions of which we are justly proud, like the institution of a free 
press, which will make it for us forever re re to do anything 
but abide most strictly by any agreement which we have undertaken. 

Russia will have to open up a very great deal to begin to match 
that. 


* * * * * * * 
CUT-OFF OF PRODUCTION OF FISSIONABLE MATERIAL FOR WEAPONS PURPOSES 


Now, I should like to come to the next question which has been 
raised in the opening statement of the chairman, the question of limit- 
ing and checking production. 

I should like to say about that quite briefly that I believe that to 
limit production and check this limitation is as difficult, and it may be 
more difficult, than to check tests. 

I should say that this, too, will require essentially an openness of 
the country and an openness of access, which is very, very foreign to 
the present practices in Soviet Russia. 


INSPECTION OF STOCKPILES 


Finally, I would like to discuss the checking of stockpiles, to the 
idea that the stockpiles in the long run might diminish and eventual] 
vanish. To that I would like to say that this is the most difficult of all. 

Stockpiles can be so easily hidden that I believe that this is really 
practically impossible. 


EFFECTIVENESS OF NUCLEAR INSPECTION 
By Hans Bethe * 
UNDERGROUND TESTS TO DETERMINE SEISMIC SIGNALS 


Now Dr. Teller and a number of other people who are very strongly 
against test cessation will argue that a country which is insistent on 
violation of the test agreement can defeat the inspection system by 
conducting underground tests in surroundings where you get a very 
small seismic signal. 

My personal opinion is that this will be true only to a very limited 
extent, and if a country is intent on defeating a test cessation agree- 
ment and violating it, then it will have to conduct a lot of experiments 
underground with low-yield weapons to find out whether seismic sig- 
nals from these are detectable. 

It is my opinion that this would be a very dangerous game for them 
to play and that somewhere on creeping up on the yield they would 
be detected. 

It is Dr. Teller’s opinion that they might get away with it, and this 
is simply a difference of opinion. Neither of us, I think, has a very 
firm basis for it. I am convinced that somewhere there would be a 


‘From his testimony before Senate Committee on Foreign Relations Subcommittee on 
Disarmament, previously cited on p. 19. ; 
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slip and the inspection system would detect a test if such a series 
were conducted let’s say by the Soviet Union. 


* * * * * * * 
INSPECTION OF CURRENT NUCLEAR PRODUCTION AND STOCKPILES 


As far as the inspection of production is concerned * * * I 
entirely agree with Dr. Teller that it would be extremely difficult to 
ascertain that material from weapons stockpile is returned to peaceful 
purposes. 

On this I see no way, no good way of doing it. But making sure 
that current production is not diverted to weapons I think is “not a 
difficult task because you can find the plants even though they are not 
advertised, and you can certainly, once you are in the plants, you can 
certainly find out where the material goes. For current production 
I think there is not much difficulty. For past production, I think it is 
impossible, or nearly impossible. 


REPORT OF THE GENEVA CONFERENCE ON THE DE- 
TECTION OF NUCLEAR TESTS ° 


CONCLUSIONS ON A CONTROL SYSTEM FOR DETECTING VIOLATIONS OF A 
POSSIBLE AGREEMENT ON THE SUSPENSION OF NUCLEAR TESTS 


The Conference of Experts, having considered a control system 
for detecting violations of a possible agreement on the suspension of 
nuclear tests, has come to the conclusion that the methods for detecting 
nuclear explosions available at the present time, viz, the method of 
collecting samples of radioactive debris, the methods of recording 
seismic, acoustic, and hydroacoustic waves, and the radio-signal 
method, along w ith the use of onsite inspection of unidentified events 
which could be suspected of being nuclear explosions, make it possible 
to detect and identify nuclear explosions, including low-yield explo- 
sions (1-5 kilotons). The Conference has therefore come to the con- 
clusion that it is technically feasible to establish, with the capabilities 
and limitations indicated below, a workable and effective control 

system to detect violations of an agreement on the worldwide suspen- 
sion of nuclear weapons tests. 

The Conference of Experts has come to the following conclusions 
regarding such a system: 

1. The control system should be under the direction of an interna- 
tional control organ which would insure the coordination of the 
activities of the control system * * * 

2. A network of control posts is characterized by three main para- 
meters : 

(a) The minimum yield adopted for the nuclear explosion or 
the natural events giving eathwile nt signals; 

(6) Thenumber of control posts; 

(c) The probabilit Sey correct identification of natural events, 
eT are earthqu 


oa * ca * * 
* From report of the Conference of Experts To Study the Methods of Detecting Violations 


of a Possible Agreement on the Suspension of Nuclear Tests. United Nations Document 
EXP/NUC/28, August 20, 1958 (English), pp. 15-20. 








CONTROLLING DEVELOPMENT OF NUCLEAR WEAPONS 33 


The Conference considers that the problem of detecting and identi- 
fying underground explosions is one of the most difficult, and that 
to a large extent, it determines the characteristics of the network o 
control posts. 

3. The network of control posts would include from 160 to 170 land- 
based control posts * * * and about 10 ships. Of these 160-170 
control posts about 100-110 would be situated in continents, 20 on 
large oceanic islands, and 40 on small oceanic islands; however, the 
exact number of control posts within the limits indicated above, can be 
determined only in the process of actually disposing them around 
the globe, taking into account the presence of noise at the sites at 
which they are located, and other circumstances. 

* * * * * * * 


5. In addition to the basic network described, air sampling would 
be accomplished by aircraft carrying out regular flights along north- 
south routes over the oceans along the peripheries of the Atlantic and 
Pacific Oceans, and also over areas of the oceans which are remote from 
surface control posts * * * 

6. When the control posts detect an event which cannot be identified 
by the international control organ and which could be suspected of 
being a nuclear explosion, the international control organ can send 
an inspection group to the site of this event in order to determine 
whether a nuclear explosion had taken place or not * * * The in- 
spection group would forward a report on the investigation it had 
carried out to the international control organ, and to the government 
of the country on the territory of which the investigation was made in 
such a manner as may be considered appropriate by governments. 

7. The network of control posts disposed as described, together with 
the use of aircraft as described, would have the following effective- 
ness * * * 

(a) Good probability of detecting nuclear explosions of yields down 
to about 1 kiloton, taking place on the surface of the earth and up 
to 10-kilometer altitude, and good probability of detecting, but not 
always of identifying, explosions taking place at altitudes from 10 to 
50 kilometers * * * 

(6) Good probability of detecting nuclear explosions of 1 kiloton 
yield set off deep in the open ocean * * * 

(c) Good probability of recording seismic signals from deep under- 
ground nuclear explosions in continents equivalent to 1 kiloton and 
above * * * 

8. Along with the observation of signals of possible underground 
explosions the control posts would record at the same time a consider- 
able number of similar signals from natural earthquakes. Although, 
with the present state of knowledge and technique, the network of 
control posts would be unable to distinguish the signals from under- 
ground explosions from those of some earthquakes, it could identify 
as being of natural origin about 90 percent of the continental earth- 
quakes, whose signals are equivalent to 5 kilotons, and a small percent- 
age of continental earthquakes equivalent to 1 kiloton. * 


2% The Conference notes that in order to increase the percentage of earthquakes of less 
than 5 kiloton yield which could be identified, it would be appropriate to supplement the 
data from the control posts by trustworthy data from the best existing seismic stations. 
The results of the observations of these seismic stations should, for this purpose, be made 
available to the international control organ, and the equipment of the seismic stations 
suitable for this purpose could be improved by using the best modern apparatus. 
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It has been estimated on the basis of existing data that the number 
of earthquakes which would be undistinguishable on the basis of their 
seismic signals from deep underground nuclear explosions of about 
5-kiloton yield could be in continental areas from 20 to 100 a year. 
These unidentified events which could be suspected of being nuclear 
explosions would be inspected as described in item 6. 

The capability of the control system to identify underground nuclear 
explosions of 1- to 5-kiloton yield depends on— 

(a) The small fraction of earthquakes that can be identified 
on the basis of data obtained from the control posts alone; 

(6) The fraction of earthquakes that can be identified with 
the aid of supplementary data obtained from existing seismic 
stations; and 

(c) The fraction of events still left unidentified which could 
be suspected of being nuclear explosions and for which the in- 
ternational control organ carries out inspection in accordance 
with item 6. 

Although the control system would have great difficulty in obtain- 
ing positive identification of a carefully concealed deep underground 
nuclear explosion, there would always be a possibility of detection 
of such a violation by inspection. 

The onsite inspection carried out by the international control organ 
in accordance with item 6 would be able to identify with good prob- 
ability underwater nuclear explosions with a yield of 1 kiloton and 
above. 

9. The Conference notes that in certain special cases the capability 
of detecting nuclear explosions would be reduced; for instance, when 
»xplosions are set off in those areas of the ocean w vhere the number of 
control posts is small and the meteorological conditions are unfavor- 
able; in the case of shallow underground explosions; when explosions 
are set off on islands in seismic regions; and in some other cases when 
the explosion is carefully concealed. In some cases it would be im- 

ossible to determine exactly the area in which a nuclear explosion that 
had been detected took place. 

However, the Conference considers that whatever the precautionary 
measures adopted by a violator he could not be guaranteed against 
exposure, particularly if account is taken of the carrying out of in- 
spection at the site of the suspected explosion. 

10. The system described does not include specific means to detect 
and identify nuclear explosions at high altitudes (above 30-50 
kilometers). * * * 

* * * * ok ok * 


The Conference of Experts considers that it is possible to use the 
recording of ionospheric phenomena, using appropriate radio tech- 
niques, and of optical phenomena for the detection of nuclear ex- 
plosions at high altitudes. 

* * * The Conference of Experts has not considered the problem 
of the detection of nuclear ex — sions which might be conducted in 
cosmic space at distances of ciRione of kilometers from the earth. 








III. BIOLOGICAL ASPECTS 


REPORT OF THE UNITED NATIONS SCIENTIFIC COM- 
MITTEE ON THE EFFECTS OF ATOMIC RADIATION’ 


GENERAL CONCLUSIONS 


54. The exposure of mankind to ionizing radiation at present arises 
mainly from natural sources, from medical and industrial procedures, 
and from environmental contamination due to nuclear explosions. 
The industrial, research, and medical applications expose only part 
of the population while natural sources and environmental sources 
expose the whole population. The artificial sources to which man is 
exposed during his work in industry and in scientific research are of 
value in science and technology. Their use is controllable and 
exposures can be reduced by perfecting protection and safety tech- 
niques. All applications of X-rays and radioactive isotopes used in 
medicine for diagnostic purposes and for radiation therapy are for the 
benefit of mankind and can be controlled. Radioactive contamination 
of the environment resulting from explosions of nuclear weapons 
constitutes a growing increment to worldwide radiation levels. This 
involves new and largely unknown hazards to present and future pop- 
ulations; these hazards, by their very nature, are beyond the control 
of the exposed persons. The Committee concludes that all steps 
designed to minimize irradiation of human populations will act to 
the benefit of human health. Such steps include the avoidance of 
unnecessary exposure resulting from medical, industrial, and other 
procedures for peaceful uses on the one hand and the cessation of 
contamination of the environment by explosions of nuclear weapons 
on the other. The Committee is aware that considerations involvin 
effective control of all these sources of radiation involve national an 
international decisions which lie outside the scope of its work * * *. 

55. Certain general conclusions emerge clearly from the foregoing 
part of this report: 

(a) Even the smallest amounts of radiation are liable to cause 

deleterious genetic, and perhaps also somatic, effects. 

(6) Both natural spielen and radiation from fallout in- 
volve the whole world population to a greater or lesser extent, 
whereas only a fraction of the population receive medical or 
occupational exposure. However, the irradiation of any groups 
of people, before and during the reproductive age, will contribute 
genetic effects to whole populations insofar as the gonads are 
exposed. 

(c) Because of the delay with which the somatic effects of 
radiation may appear, and with which its genetic effects may be 


1 From Report of the United Nations Scientific Committee on the Effects of Atomic 
Radiation. General Assembly Official Records, Thirteenth Session, Supplement No. 17 
(A/3838), New York, 1958, pp. 41-42. 
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manifested, the full extent of the damage is not immediatel 
apparent. It is, therefore, important to consider the speed with 
which levels of exposure could be altered by human action. 
It is clear that medical and occupational exposure, and the testing of 
nuclear weapons, can be influenced by human action, and that natural 
radiation, and the fallout of radioactive material already injected 
into the stratosphere, cannot. 

56. Present knowledge concerning long-term effects and their cor- 
relation with the amounts of radiation received does not permit us 
to evaluate with any precision the possible consequence to man of 
exposure to low radiation levels. Many effects of irradiation are 
delayed; often they cannot be distinguished from effects of other 
agents; many will only develop once a threshold dose has been ex- 
ceeded; some may be cumulative and others not; and individuals in 
large populations, or particular groups such as children and foetuses 
may have special sensitivity. 

* * * the possibility cannot be excluded that our present estimates 
exaggerate the hazards of chronic exposure to low levels of radia- 
tion. Only further intensive research can establish the true position.? 


RADIOACTIVE FALLOUT AND ITS EFFECTS ON MAN 
By the Joint Committee on Atomic Energy * 


SUMMARY OF KEY POINTS 


Some general observations may be made on the results of the hear- 
ings [of the Joint Committee on Atomic Energy on Radioactive Fall- 
out and its Effects on Man. ] 

1. Origin of fallout.—It was pointed out that all nuclear explosions 
can be expected to produce some radioactive materials. However, 
certain kinds of explosions produce very much less radioactivity than 
others. Although there is no such thing as an absolutely “clean” 
weapon (that is, there is no such thing as a nuclear weapon detonation 
completely free of accompanying radioactivity), the amount of the 
radioactivity produced can be substantially altered in relation to the 
size of the explosion. 

2. Distribution of fallout—There was substantial, but far from 
complete, agreement on what happens to radioactive debris produced 
in man’s environment, how much is there now, how and where it is 
distributed, and how much is in man himself. There was consider- 
able evidence presented to indicate that in no part of the atmosphere 
is fallout uniformly distributed and that, therefore, the effects of fall- 
out on the world’s population could not necessarily be expected to be 
uniform. 

3. Biological effects of radiation—There was general agreement 
that any amount of radiation, no matter how small the dose, increases 
the rate of genetic mutation (change) in a population. There was, 
on the other hand, a difference of opinion as to whether a very small 


2 The maximum permissible levels of exposure and maximum permissible body burdens of 
radioactive isotopes recommended in 1954-55 by the International Commission on Radio- 
logical Protection as applying in the case of occupational exposure must not be misinter- 
preted to apply in the case of exposure of whole populations. 

* From its Summary-Analysis of Hearings, May 27-29 and June 3-7, 1957, on the Nature 
of Radioactive Fallout and Its Effects on Man, August 1957, pp. 2-3. 
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dose of radiation would produce, similarly, an increased incidence of 
such somatic (nongenetic) conditions as leukemia or bone cancer, or a 
decrease in life expectancy, in a population. ; 

4. Tolerance limits—There was general agreement that there is a 
limit to the amount of radioactivity and, hence, to the amount of 
fission products that man can tolerate in his environment. The extent 
to which existing and future generations will be affected by manmade 
radiation was shown to be intimately tied to certain decisions, moral 
as well as scientific, that must be made as to how much radiation can 
be tolerated by the peoples of the world. 

5. Effects of past tests—It was clearly shown that man’s exposure 
to fallout radiation, including strontium 90, is and will be in general 
small, for the testing already done, compared with his exposure to 
other, “normal background” sources of radiation (a fraction of 1 to 10 
percent), and even compared with variations in “normal background” 
sources. But it was not agreed on how this information should be 
interpreted. 

6. E frects of future tests —There were differences of opinion on how 
to forecast the consequences of further testing. The differences 
hardest to reconcile appear to be those concerning the biological effects 
of radiation. Pending a resolution of differences, it would appear 
from the information presented that the consequences of further 
testing over the next several generations at the level of testing of the 
past 5 years could constitute a hazard to the world’s population. It 
is very difficult, if not impossible, to forecast with any real precision 
the number of people that would be affected. 

7. Effects o } nuclear war.—The catastrophic nature of the radiation 
effects from a multiweapon (atomic and hydrogen bombs) attack on 
the United States were clearly portrayed. This, of course, could be 
applied to any nation. 


BIOLOGICAL EFFECTS OF RADIATION 


By the National Academy of Sciences—National Research Council ¢ 
FALLOUT 


There has been concern about the possible genetic harm due to the 
fallout of radioactive material which results from the testing of 
atomic weapons * * *, 

From the point of view of this Committee there are two summary 
remarks that should be made. First, since any additional radiation 
is poe undesirable the fallout dose is genetically undesirable. 

Second, the fallout dose to date (and its continuing value if it is 
assumed that the weapons testing program will not be substantially in- 
creased) is a small one as compared with the background radiation, or 
as compared with the average exposure in the United States to medi- 
cal X-rays. 


* * * * * * * 


‘From Report of the Committee on Genetic Effects. The Biological Effects of Atomic 


Radiation, summary reports from a study by the National Academy of Sciences. Wash- 
ington, 1956, pp. 27, 29-30. y aes 
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CONCLUDING COMMENTS 


The basic fact is—and no competent persons doubt this—that radia- 
tions produce mutations and that mutations are in general harmful. 
It is difficult, at the present state of knowledge of genetics, to estimate 
just how much of hes kind of harm will appear in each future gen- 
eration after mutant genes are induced by radiations. Different 
geneticists prefer differing ways of describing this situation, but they 
all come out with the unanimous conclusion that the potential danger 
is great. 

This report recommends that the general public of the United States 
be protected, by whatever controls may prove necessary, from receiv- 
ing a total reproductive lifetime dose (conception to age 30) of mor 
than 10 roentgens of manmade radiation to the reproductive celle 
Of this reasonable (not harmless, mind you, but reasonable) quota of 
10 roentgens over and beyond the inevitable background of radiation 
from natural causes, we are now using on the average some 3 or 4 
roentgens for medical X-rays. This is roughly the same as the un- 
avoidable dose received from background radiation * * *. 

The 10 roentgens recommendation applies in an average sense to the 
population as a whole. We also Seine a recommendation concern- 
ing the upper limit of exposure that any one individual should receive. 

* * * * * * * 


We ought to keep all of our expenditures of radiation as low as pos- 
sible. Of the upper limit of 10 roentgens suggested in recommenda- 
tion C, we are at present spending about one-third for medical X-rays. 
We are at present spending less, probably under one-half a roentgen, 
for weapons testing. We may find it desirable or even almost obliga- 
tory that we spend a certain amount on atomic powerplants. But we 
must watch and guard all our expenditures. From the point of view 
of genetics, they are all bad. 


NUCLEAR DANGERS—TO THE INDIVIDUAL AND 
TO THE RACE 


By Edward Teller and Albert L. Latter ® 


* * * On the average, human bones are getting about 0.002 roentgen 
per year from the Sr-90 [Strontium-—90] in the fallout. In addition, 
the whole body is receiving a roughly equal amount in gamma rays, 
mainly from Cs-187 [Cesium-137]. These figures apply to new bone 
in young children who have grown up in an environment of Sr-90 in 
the northern part of the United States. This is a region of maximum 
fallout. Adults whose bones were made for the most part before the 
atomic testing started are getting about 0.0003 roentgen per year from 
Sr-90. None of these figures appear to be alarming. 

At this present rate, a lifetime dosage in northern United States 
is only a small fraction of a roentgen. A rare individual might get 
several times this amount. If tests continue at the present rate, 
radiation levels could increase by as much as fivefold. However, even 
in this situation, it is difficult to imagine anyone receiving a lifetime 
dose of more than 5 or 10 roentgens from the worldwide fallout. <A 


sar tae oa Nuclear Future. New York, Criterion Books, Inc., 1958, pp. 118-124, 126— 
; 9, ; 








CONTROLLING DEVELOPMENT OF NUCLEAR WEAPONS 39 


more reasonable estimate for the average lifetime dose would be a few 
roentgens or less. 


* * * * * * % 


It is possible that radiation of less than a certain intensity does not 
cause bone cancer or leukemia at all. In the past small doses of radia- 
tion have often been regarded as beneficial. This was not supported 
by any scientific evidence. Today many well-informed people believe 
that radiation is harmful even in the smallest amounts. This state- 
ment has been repeated in an authoritative manner. Actually, there 
can be little doubt that radiation hurts the individual cell. But a 
living being is a most complex thing. Damage to a small fraction of 
the cells might be beneficial to the whole organism. Some experi- 
ments on mice seem to show that exposure to a little radiation increases 
the life expectancy of the animals. Scientific truth is firm—when it 
is complete. The evidence of what a little radiation will do to a 
complex animal like a human being is in an early and uncertain state. 

In any event, the number of additional cases of leukemia and bone 
cancer aie to the fallout radiation is certainly too small to be noticed 
against the natural incidence of these disorders. 

In the next 30 years about 6 million people throughout the world 
will die from leukemia and bone cancer. From past tests, which have 
involved the explosion of about 50 megatons of fission energy, the 
possibility exists that another 50 times 200, i. e., 10,000 cases, may 
occur. Statistical methods are not able to find the difference between 
6,000,000 and 6,010,000. There is no way to differentiate between the 
fallout-induced cases of leukemia and bone cancer and those which 
occur naturally. 

The possible shortening of 10,000 lives may seem rather ominous. 
But mere figures can be misleading. A better way to appreciate the 
danger from fallout is to compare it with other more familiar dangers. 

* * * x * * * 


** * fallout radiation is * * * only a few percent of the natural cosmic 
radiation. It is small even when compared to the variation of cosmic 
ray intensity between sea level and 5,000 feet. 

* * ‘* a * * * 


The background radiation to which we are exposed varies for some 
unexpected reasons. It has been pointed out recently that brick may 
contain more natural radioactivity than wood. The difference between 
living in a brick house and living in a wood house could give rise to 
10 times as much radiation as we are currently getting from fallout. 
(The additional radiation from the brick might be as much as 0.03 
roentgen per year.) 

* x * * * * * 


We may summarize in this way: Our knowledge of the effects from 
the fallout is deficient. We cannot say exactly how many lives ma 
be impaired or shortened. On the other hand, our knowledge is suf- 
ficient to state that the fallout effect is below the statistically observable 
limit. It is also considerably less than the effect socdieol by moving 
from sea level to an elevated location like Denver, where cosmic radia- 
tion has a greater intensity. It is also less than having a chest X-ray 
every year. In other words, we know enough to state positively that 
the danger from the worldwide fallout is less than many other radia- 
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tion effects which have not worried people and do not worry them 
now. 


* * * * * * % 


The objection may be raised that the fallout, while not yet danger- 
ous, may become so as more nations develop and test atomic weapons. 
On this point we can only say that the future is not easy to predict. 
Some factors, however, justify optimism. We are learning how to 
regulate the fallout by exploding bombs under proper surroundings. 
Development of clean bombs will ou reduce the radioactivity 

roduced. Deep underground tests will eliminate fallout altogether. 

he activity put into the atmosphere in 1954 was considerably greater 
than the activity released in any other year. It is highly probable 
that the activity produced by United States tests will continue to 
decline. 

Finally, we may remark that radiation is unspecific in its effects. 
Chemicals are specific. About the effects of a new ingredient in our 
diet, in our medicine, or in the air we breathe, we know much less 
than we know about radiation. If we should worry about our igno- 
rance concerning our chemical surroundings as we worry about the 
possible effects of radiation, we would be condemned to a conservatism 
that would stop all change and stifle all progress. Such conservatism 
would be more immobile than the empire of the Pharaohs. 

It has been claimed that it is wrong to endanger any human life. 
Is it not more realistic and in fact more in keeping with the ideals of 
humanitarianism to strive toward a better life for all mankind ? 

* * * * * * * 


Radiation may hurt the individual. It may also be harmful for our 
children and hurt the race. We have seen that the danger from the 
radiation due to testing is small compared to many risks which we 
habitually take and almost always ignore, which in fact we have to 
ignore to continue to live in this civilized world. In addition, we are 
not even quite sure that the danger to the individual is real. 

There can be little doubt, however, that radiation does produce 
some harmful changes in our children. What seems even more fright- 
ening, is that these changes may not show up in our children but only 
in their children or further progeny. A danger which may lie hidden 
for generations might seem more terrifying, especially as it has often 
been repeated that all such radiation effects are harmful. 

* * * * * * * 


Radiation is surely disruptive. It does cause mutations. Since 
the genes appear to be single molecules, a single process of ionization 
or excitation is likely to result in a change. As has been said before 
there is doubt whether or not cancer and leukemia can be caused by 
exceedingly little radiation. There is little doubt, however, that muta- 
tions can be caused by any small amount of radiation. The less 
radiation the less the chance. But the chance will always be there. 

A very great increase in the natural rate of mutations could indeed 
have terrifying effects. We can be quite certain, however, that radia- 
tion from atomic tests will increase the chance of mutations by only a 
very small amount. 

* * * * * * * 


The atomic tests are therefore increasing the number of mutations 
by about 0.05 + 50, which is 0.1 percent. This kind of increase in the 
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rate of mutations would certainly not seem to be a serious reason for 
worry 

‘Actually the number of mutations from the tests is very small even 
compar ed to geogr aphical and altitude variations in the natural radio- 
activity. The Inca E \mpire existed for many generations in the high 
country of Peru. The people of Tibet have been exposed for genera- 
tion after generation to the greater cosmic-ray intensity which bom- 
bards them through a thinner layer of atmosphere. These people 
have been exposed ‘to much greater additional radiation than anything 
which is caused by atomic tests. Yet genetic differences have not 
been noticed in the human race or for that matter in any other living 
species in Peru or Tibet. We are certainly talking here about ques- 
tions which may strike hard on some individuals but which from the 
point of view of the community or race are not serious. 

It has been often repeated that all mutations due to radiation are 
harmful. There is every reason to believe that mutations due to radia- 
tion are not different in kind from other mutations. Should we then 
seriously believe that all mutations are harmful? That most of them 
are is admitted. If all of them were indeed always harmful, we must 
deny the simplest facts of evolution. 


HOW DANGEROUS IS RADIOACTIVE FALLOUT? 
sy Willard F. Libby ° 


The United States Atomic Energy Commission, in line with its 
responsibilities for protecting the public health and safety, has en- 
gaged in an intensive effort to determine the facts on radioactive fall- 
out and make them public. Its only purpose is to present the facts— 
and all the facts—which are based on sound scientific study judgment. 

This effort has included the collection of several hundred thousand 
samples of dust and thousands of samples of soil, water, plants, foods 
and specimens of bone, both in this country and at other locations 
around the world. Not only the land and the oceans, but also the 
stratosphere, have been sampled for roger oer Me 

* * * * * 


Without going into seokictaed detail, important facts on fallout in- 
clude the followi ing: 


THREE KINDS OF FALLOUT 


1. Generally speaking, there are three kinds of radioactive fall- 
out: local, tropospheric, and stratospheric. Local fallout can pro- 
duce high levels of radioactivity in relatively localized areas down- 
wind from a nuclear explosion. That is why controlled areas are 
established around the test sites. Local fallout does not contribute 
to worldwide radioactivity. 

Tropospheric fallout comes from the troposphere—the lower part 
of the atmosphere. It is deposited in a band around the earth at the 
same general latitudes as the test sites, and descends to the earth’s 
surface in a few weeks, or a month or so. Stratospheric fallout comes 
from tiny radioactive particles carried into the stratosphere after 


®From How Dangerous Is Radioactive Fallout? Foreign policy bulletin, June 15, 1957, 
pp. 148-151. Dr Libby has been a member of the Atomic Energy Commission since 1954, 
and from 1950—54 was a member of its General Advisory Commission. 
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large nuclear detonations. It descends fairly uniformly over the 
earth’s surface over a period of years. 

2. Local fallout is insignificant unless the fireball of the detonation 
touches or closely approaches the earth’s surface. It can be produced 
by small or large detonations, depending upon the height of the burst 
and the weather conditions at the time. Kiloton detonations—those 
equivalent to thousands but not millions of tons of TNT in ener 
release—produce tropospheric fallout, but usually do not push radio- 
active particles into the stratosphere. Stratospheric fallout results 
from the largest explosions; those equivalent to millions of tons of 
TNT. 

3. The method of occurrence of worldwide distribution of fallout 
radioactivity is as follows: a gradual sifting down of low-level radio- 
activity from the stratosphere occurs fairly uniformly throughout the 
world. Most of the original radioactivity has decayed by the time the 
particles reach the ground, but some long-lived radioactive materials 
remain, and these are of the greatest importance in evaluating the 
effects of this fallout. 

A band of somewhat higher radioactivity circles the earth in the 
same latitudes as the test sites, due to tropospheric fallout. 





POSSIBLE HAZARDS 


4. There are two possible hazards from this worldwide distribution 

of low-level radioactivity. The first is a possible hazard due to 
irradiation by penetrating gamma radiation from fallout materials 
outside the body. This hazard may be either genetic, due to irradia- 
tion of the reproductive organs, or to health, due to whole body effects. 
The second is a possible hazard to health due to the irradiation of the 
bones by radioactive strontium taken up in food and deposited in the 
skeleton. These two effects should not be confused; strontium does 
not appreciably irradiate the reproductive organs. 
5. The magnitude of each of these effects is dependent upon the 
Hi | amount of radiation exposure. All of the information available to 
the Commission indicates that fallout radiation exposures at the pres- 
ent rate of testing are far too small to result in observable effects 
among the population. 

Let me amplify this last point. The conclusion that the risk is very 
small—and it is a conclusion reached not only by scientists working 
directly on fallout studies, but also by authoritative groups such as the 
i National Academy of Sciences and the British Medical Research 
Council—has two general bases. 

The first of these is that the radiation dosages from fallout are ex- 

tremely small compared with the permissible amount of radiation 

exposure recommended for the public by the most authoritative bod- 

i ies—the United States National Committee on Radiation Protection, 

i the International Commission on Radiological Protection, the Na- 

) tional Academy of Sciences, and the British Medical Research Council. 

The ay sapere exposures for the public are one-tenth of those recom- 

mended for atomic-energy workers, and the latter are believed to be 

considerably smaller than exposures which would produce detectable 
effects. 
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The present concentration of radioactive strontium in newly formed 
bones, such as those of children, in the United States today is less than 
one-hundredth of the permissible level recommended for the public. 
The strontium concentration in adult bones is several times smaller. 
(Concentrations in persons elsewhere in the world are generally 
smaller than those in the United States. ) 

The external dosages from fallout, that is, those which might cause 
genetic effects, have averaged between 1 and five-thousandths of 1 
roentgen per year in the United States during the last 3 or 4 years. 
This compares with a permissible dosage of 10 roentgens in 30 years for 
whole populations recommended by the National Academy of Sciences. 

The second basis for the conclusion that the risk is slight is that the 
radiation dosages from fallout are extremely small compared with the 
radiation exposures which living things always have received from the 
natural radiation “background.” 


RADIATION ALL AROUND US 


Background radiation is composed of cosmic rays from outer space 
and radiation from naturally radioactive materials in the soil, air, 
water, plants and animals, and in our own bodies. We all carry in our 
bodies and have in our surroundings amounts of natural radioactivity 
very much larger than those derived from radioactive fallout. 

The natural radiation background varies considerably from place 
to place. It increases with altitude, because of increased cosmic-ray 
intensity. Above-normal background radiation also occurs in local- 
ities of uranium or thorium mineralization. Thus, persons increase 
their exposure to natural radiation by moving to a higher altitude, or 
going from an area of sedimentary rock formation to one of granite 
rock. 

The additional radiation dosages which persons are receiving from 
test fallout are small compared with natural background dosages, and 
even compared with the variations in natural dosages from locality 
to locality. 

We do not know of any bad effects of natural radiation exposure 
upon populations living in areas of above-normal background, al- 
though this question should be given further study. At any rate, 
if such effects exist, they are too small to be readily detected. Any 
effects from test fallout are far smaller. 

As stated above, the external radiation dosages from fallout— 
those of genetic concern—have averaged between one and five thou- 
sandths of 1 roentgen annually. These figures should be compared 
with a normal background dosage of about one hundred and fifty 
thousandths of 1 roentgen annually. In other words, the external 
fallout radiation has been from 0.7 percent to about 3 percent of the 
natural radiation exposure. 

In certain parts of the world, brick or concrete-block houses may 
contain enough natural radioactive material to expose persons living 
in them to more radiation than persons who live in wooden houses. 
These additional dosages may range from forty-thousandths to one- 
hundred-thousandths of a roentgen—8 to 100 times the dosages from 
test fallout. 
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RADIUM DIAL COMPARISON MADE 


To take another common type of slight radiation exposure, a ra- 
dium-dial wristwatch may give up to forty-thousandths of a roentgen 
annually to the sex organs. This is 8 to 40 times the fallout dosage. 

The irradiation of bone by radioactive strontium, taken into the 
body with food, is small compared with the irradiation of bone by the 
penetrating cosmic rays from space. 

In the United States persons living at sea level receive about thirty- 
seven-thousandths of a roentgen annually from cosmic rays, and per- 
sons at an altitude of 5,000 feet receive about sixty-thousandths of a 
roentgen annually. In comparison, in these latitudes, the average 
exposure of newly formed bones in the United States from radio- 
active strontium is about one and one-half thousandths of a roentgen— 
about one-sixteenth of the additional cosmic ray exposure at an alti- 
tude of 5,000 feet. 

Expressed in another way, the additional irradiation of bone from 
radioactive strontium is about equal to that which the bones of a 
person at sea level would receive from cosmic rays if he moved from 
the beach to the top of a hill a few hundred feet high. 


EFFECTS ON FOOD 


Foods grown on calcium-deficient soil will have a higher strontium 
content than average. Also, some persons living in a given locality 
may assimilate more strontium than others. Therefore, variations 
from the average should be considered. Detailed studies of this ques- 
tion indicate that about 1 individual in 300 will have more than twice 
the average strontium concentration for a given locality, and that 
about 1 in several million will have 3 times the average value. In 
areas of calcium-deficient soils, persons might accumulate a maximum 
of five times the normal strontium concentrations. 

What about future testing? If tests were to continue until 1983 
at the rate of the last 5 years, levels in the United States would be 
expected to reach about 4 times their present values, and levels about 
6 times the present ones would be reached by the year 2011 if tests 
were to continue for that long. These levels still would be small 
compared to natural radiation exposure. 

I believe these figures show that nuclear tests have constituted a 
very small risk. Populations may expose themselves to much larger 
additional amounts of radiation by living in one locality rather than 
in another, and these additional amounts of natural radiation dosage 
have not produced any readily detectable effects. 

Certainly the risk involved in many of our normal activities is 
much greater than the hazard from fallout. 


WEIGHING TWO RISKS 


I do not mean that there is no risk at all. What is important for 
every one to realize is that there is some risk, but that the risk is very 
small compared to many other risks which we accept voluntarily, or 
which are an inevitable part of life. 

This small risk must be weighed against the risk which we in the 
United States, as well as persons throughout the free world, would 
take if nuclear weapons tests were to be abandoned before some safe- 
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guarded system of international disarmament is achieved. Tests are 
necessary if we are not to fall behind in nuclear w eapons development. 

This country is continuing to strive for the attainment of a sound 
disarmament system, and we should all pray that these efforts will 
succeed. Until that time, I believe the risk involved in nuclear tests 
is small indeed, compared with the terrible future we might face if we 
fell behind in our nuclear defense effort. 


DETERMINING NUCLEAR HAZARDS 
By Warren Weaver ’ 


Now, I would like just briefly to sum up the final conclusion inso- 
far as one can reasonably make a conclusion. 

If mankind is already sustaining something like 7.3 roentgens of 
radiation, and you propose to add to this only something of the order 
of one-tenth of a roentgen, is this something which should worry us? 
Is this something which should deter us from the testing of atomic 
weapons? Should we say that this is completely unimportant and 
harmless, or should we be disturbed about it ? 

Now, I wish to suggest to you that almost any one of these view- 
points can be independently sustained. It all depends on what kind 
of considerations impress one. Let me make this quite clear. Are 
you chiefly impressed by a relative number or by an absolute number ? 
The relative increase in the risk due to the testing of atomic weapons 
is small. It is very small, and from that point of view a great many 
honest, sincere, reliable servants of our Government have judged it 
to be negligible and have so stated. I have no criticism of their sin- 
cerity and of their patriotism when they have said this is a completely 
negligible effect. I do think that it has been a little unfortunate for 
them to refer to this as harmless, because it is not harmless. 


PERCENTAGE OF BABIES NOW BORN WITH GENETIC HANDICAPS 


One can in fact reckon up, in various ways, what harm one does 
genetically to the entire world by the radiation that comes from the 
testing of atomic weapons, and let me cite just one such estimate. Of 
all of the babies that are born, something like 4 percent have some 
major handicap, either at birth or very soon after birth, of the type 
that is normally called by a doctor a congenital malformation, some 
serious mental defect, epilepsy, some defect in the anatomy of the 
child, some defect in hearing or in sight, some major defect—a little 
over 4 percent actually of all babies born do have such pitiful and 
substantial handicaps at birth. 

One supposes that about half of this total is due to genetic causes. 
The other half is due to birth accidents and to various unfortunate 
circumstances during the period of gestation. But it is reasonable 
to assume that about half, in other words, about 2 percent of these, 
are genetic in origin. The presumption is, reverting to your earlier 
question, Senator, that this is part of the genetic burden which the 


™From testimony before the Senate Committee on Foreign Relations Subcommittee on 
Disarmament. Hearings, pt. 12, January 16-17, 1957, Washington, D. C. Washington, 
D. C., U. S. Government Printing Office, 1957, pp. 1135-1154. Dr. Weaver is Chairman of 
the Committee on Genetic Effects of Atomic Radiation, National Academy of Sciences. 
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race just bears because of this inescapable radiation which is flood- 
ing us. 

Yow, if you propose to add to that number of babies, let’s say, 
only 1 part in 5,000 more, many people will say, “Well, 1 divided 
by 5,000 is a very small fraction. If I am increasing the risk for 
my children by only 1 part in 5,000, I don’t think I will worry very 
much about that, or that anybody else ought to.” 


DAMAGE TO THE RACE PROPORTIONATE TO RISE IN RADIOACTIVITY 


But, you see, if you apply that factor to a very large number of 
births, it nevertheless turns out that a substantial number of additional 
babies are going to be handicapped. This figure actually reckons out, 
for the planet as a whole, something of the order of 6,000 of the babies 
that will be born to all the people now alive. “AIl of the people now 
alive” are really the people we are talking to today. If you consider 
all the babies that they are going to have, the fallout from the testing 
of atomic weapons will probably add about 6,000 additional handi- 

sapped babies to that number * * *, If this [the rate of testing] is 
increased, then this danger slowly picks up. The fact that it slowly 
picks up leads to a second sort of paradox which often makes it very 
difficult for people to understand each other in this field, and makes 
it easy for sincere people to disagree. The present question is, what 
really affects you, something that is going to happen to your children 
or something that is going to happen 50 generations from now ? 

* * * * * * * 


DISAGREEMENT AMONG GENETICISTS 


Well, a good deal of their disagreement results from these two para- 
doxes that I have mentioned, the paradox of numbers and the paradox 
of time, whether you are influenced by a very small ratio or whether 
you are influenced by an absolute amount of harm, whether you are 
concerned with your immediate children or whether you are con- 
cerned with the long generations. 

Now, I will come as near as I can to answering the central question. 
It is certainly true that the genetic danger from the fallout resulting 
from the testing of atomic weapons up to the present time has borne a 
very small relationship to the total amount of radiation danger that 
the race has been subjected to, a very small fraction. 

Therefore, I can understand completely why those responsible for 
the defense of our country will say, “This is a danger which I think 
we have to run, this is a risk which I think we have to run.” 

But I do not think it is fair to the people of the United States or the 
people of the world to give them the impression that there is no danger 
involved in this, for there is. 

But weigh that danger against other dangers. If you asked me as 
a single citizen whether I would choose the genetic risk from fallout 
rather than the risk from stopping testing, I would answer “Yes.” 
I think we have to run the fallout risk at the present moment. But 
I do not think it is fair to anybody to say that fallout is harmless. It 
is not harmless. 

* * * * # * * 
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EFFECTS OF MULTIPLE EXPLOSIONS OF NUCLEAR WEAPONS 


Senator Humpurey. Doctor, I wonder if you could elaborate for us 
on the following statement contained in the Report of the Biological 
Effects of Atomic Radiation. I quote from it: 

That a single thermonuclear weapon can cause severe radiation damage hun- 
dreds of miles beyond its area of immediate devastation is all too well known. 
That enough such weapons exploded in an all-out war might render the entire 
earth or large parts of it, uninhabitable is at least conceivable. 

The actual results would depend on the number, the types, and the location 
of the explosions that actually took place. 

In view of that statement, can you say whether any attempt is 
being made to correlate the study of genetic and pathological effects 
of atomic radiation with the knowledge of weapons experts ? 

Mr. Weaver. I think the major attempt to carry out such correla- 
tion—and I think it is a very considerable and very competent at- 
tempt—occurs through the Division of Biology and Medicine of the 
Atomic Energy Commission, which has been sensitive to this problem 
from the beginning, which has had men of high competence and, I 
think, men of complete integrity and patriotism associated with it. 

The question as to whether you could explode enough atomic weap- 
ons to make large portions of the earth uninhabitable, this is, of 
course, in the first instance, a matter of pathology, not of genetics. 

At the present moment one knows roughly the order of magnitude of 
the dose, of the radiation dose, that comes from the explosion of a 
single major megaton range thermonuclear weapon. This is of the 
general order of from two-thousandths of a roentgen to eight-thous- 
andths of a roentgen. You will not be surprised that one has to 
state a range. It is almost surely less than eight-thousandths of a 
roentgen and may be as small as two-thousandths of a roentgen. 

You can multiply that up, anyone can multiply that up, himself. 
It turns out that one would have to detonate something of the order of 
500 to 2,000, depending on which of those 2 former figures are used, 
something between 500 and 2,000 such weapons to bring the radiation 
dose due to them up to the level of the natural background. Now, 
presumably, man would still go on surviving, even if the natural 
background were doubled. But he would certainly be under a major 
genetic handicap. 


QUESTIONS AND ANSWERS ABOUT HYDROGEN BOMBS 
By the National Committee for a Sane Nuclear Policy * 


Question. What is one of the fundamental arguments against the 
testing of the hydrogen bombs and nuclear explosives ? 

Answer. The main point isasimple one. Whenever a nuclear bomb 
is exploded, dangerous radioactive poisons get into the atmosphere and 
circle the globe. There is no way of knowing how much will fall on 
any given place on earth. Nor is there any way of controlling the 
fallout even if we did know. 

This means that a nuclear explosion affects all peoples and not 
merely the people of the nation which exploded the bomb. * * * 

* * * * * * * 


® From The World’s Peoples Have a Right To Demand No Contamination Without Rep- 
resentation—Questions and Answers for Americans About Hydrogen Bombs. Advertise- 
ment in New York Herald Tribune, March 24, 1958. 
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Question. Has any evidence been advanced by these [nonatomic 
states] countries that nuclear testing represents a hazard to their 
people? 

Answer. Yes. Japan, for example, has presented evidence to show 
that detectable quantities of radioactive strontium has turned up in 
the populous Tokyo area. Japanese scientists estimate that if not 
another nuclear bomb is exploded, the additional fallout from past 
nuclear explosions that will continue to fall to earth will bring the 
rate up to levels far beyond reasonable estimates of safety. 

Question. Is there any evidence of actual or potential contamination 
in the United States? 

Answer. In February of this year a survey under the auspices of 
the United States Atomic Energy Commission revealed the amount 
of poisonous radioactive strontium now in the bones of adults has 
increased 33 percent over the 1955-56 level. There was a 50 percent 
increase in the bones of children. For children up to age 4, the 
increase was as high as 60 percent. ‘These amounts are but a very 
small fraction of the total “permissible dose” of strontium. But 
the increase, percentagewise, is cause for concern, especially since it 
is not known with precision how much strontium the body can tolerate 
without harm. 

uestion. Why have the tests resulted in a greater increase in radio- 
active strontium in the bones of children ? 

Answer. The growth process in children makes heavy demands on 
the body to assimilate sdictom, Since strontium is chemically similar 
to calcium, the growing body mistakes the strontium for calcium. 

Question. Have there been any other official surveys which give 
proof of radioactive fallout? 

Answer. Yes. In 1954, studies made for the Atomic Energy Com- 
mission definitely established the fact that farmlands in the Midwest 
and milk in the Nation showed traces of radioactive strontium. 

Question. Did these figures indicate any real or imminent danger? 

Answer. The figures show that the amount of poisonous radio- 
active strontium in our soil and milk were at that time (1954) well 
under what the Atomic Energy Commission believes to be the danger 
limits. But the radioactive materials in the air have multiplied since 
that time because of the many bombs that have been exploded—not 
only by the United States but by the Soviet Union and Great Britain. 

Question. Exactly what is the danger now ? 

Answer. This is where the debate begins. Some scientists say that 
the body can absorb radioactive poison up to a certain point without 
ill effect. But the large majority of scientists who have spoken out on 
this question say it is dangerous to assume that there is such a thing 
as a “safe” dosage of radioactive strontium, especially for children. 
In any event, they believe that the health of our people—and the 
world’s peoples—is too vital a matter to be left to guesswork. That 
is why they earnestly call upon all nations now testing nuclear explo- 
sives to suspend their testing until these questions can be scientifically 
answered. They point out, further, that as new scientific evidence on 
the effects of radiation comes in, it becomes necessary to lower the 
safety limits. 
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For example, only a few years ago it was generally believed that 
people could have X-ray examinations at frequent intervals without 
ill effects. But these estimates have been sharply revised in recent 
months. Today, the safety margin is known to be only a fraction of 
what it was believed to be 3 years ago. 

We cannot afford to make the same wrong guesses about radioactive 
fallout that we did with X-rays. After the poisonous radioactive 
materials get into the air, there is no way of washing the sky. Indeed, 
a nuclear bomb explosion will have its fallout effects for many years 
after a bomb goes off. 

(Question. How long will the danger last ? 

Answer. Radioactive strontium, for example, loses its power very 
slowly. After 28 years, it still retains half its strength. Therefore, 
each nuclear explosion adds to the long-term killing power of the 
radioactive material in the air. 

While it is correct to say that the radiation danger from a nuclear 
explosion is comparatively small at any given time, we must remember 
that it does its harm over a long period. 

* * * * * * * 


Question. What about the clean bomb? 

Answer. The use of the word “clean” to describe a hydrogen bomb 
is a moral outrage. There is nothing clean about a bomb that can 
incinerate millions of people at atime. The word “clean” is intended 
to describe a nuclear bomb that is supposed to be free of radioactive 
fallout. No such bomb now exists. Even its proponents admit that 
it may take years to produce it. But we can’t afford that kind of time. 

Three or four years from now we may be able to point to a stockpile 
with a lowered radioactive yield. But overhead the sky may have 
become a canopy of radioactive poisons. In any event, the absurdity 
of clean-bomb speculation becomes apparent when we reflect that the 
Soviet may have no interest in dropping clean bombs on its enemies. 








IV. SELECT BIBLIOGRAPHY 


This bibliography contains only a few of the recent and more readily 
accessible books, articles, and documents which pertain to control of 
the further development of nuclear weapons. Additional biblio- 
graphic assistance can be obtained, for example, from the Bibdlio- 
graphic Index; the Cumulative Book Index; the Industrial Arts In- 
dex; the International Index to Periodicals; the Public Affairs Infor- 
mation Service, Annual Accumulated Bulletin; and the Readers’ 
Guide to Periodical Literature. Attention is also invited to the many 
relevant documents and reports which have been issued by the United 
Nations, especially the United Nations Disarmament Commission ; the 
United States Congress (see especially the Congressional Record 
which contains a detailed index) ; the United States Department of 
Defense; the United States Atomic Energy Commission; and the 
United States Department of State. 


I. PoLITICAL AND STRATEGIC IMPLICATIONS OF THE CONTROL OF FURTHER 
DEVELOPMENT OF NUCLEAR WEAPONS 


Acheson, Dean G. Powerand diplomacy. Cambridge, Harvard University Press, 
1958. 137 pp. 
Especially Chapter 2: “The Military Requirements of a Free World.” 
Blackett, P. M.S. Atomic weapons and east-west relations. In Atomic weapons 
and military policy. London, Cambridge University Press, 1956. 
Born, Max. Man and the atom. Bulletin of the atomic scientists, v. 13, June 
1957: 186-194. 
German physicist asks men to take seriously the challenge of both nuclear 
weapons and the teachings of Christ. 
Brodie, Bernard. More about limited war. World politics, v. 10, October 1957: 
112-122. 
Buzzard, Anthony, and others. On limiting atomic war. Bulletin of the atomic 
scientists, v. 18, June 1957: 216-222. 
Carter, W. Warinthe nuclear age. Air power, v. 4, Spring 1957: 195-203. 
Cohen, Benjamin V. Disarmament and political settlement. New leader, v. 40, 
July 1, 1957 : 16-18. 
del Marmol, B. E. M. Future war—that great unknown. Military review, v. 38, 
April 1958: 83-89. 
De Weerd, H. A. The case for weapons limitation. Army, v. 7, February 1957: 
23-27. 
Finletter, Thomas K. Power and policy. New York, Harcourt, Brace and Co., 
1954. 408 pp. 
Especially Part 1: “The Defense of the United States.” 
Flanders, Sen. Ralph E. The moral aspects of our defense. Congressional 
record, June 12, 1958, p. 9837. 
Future wars: nuclear or limited? Foreign policy bulletin, v. 37, July 15, 1958: 
164-166. 
Gallois, Pierre M. World war impossible, local conflicts probable. Interavia, 
v.13, April 1958: 305-308. 
Graduated deterrence. The economist (London), v. 177, November 5, 1955: 
457-458. 
Halle, Louis J. Choice for survival. New York, Harper, 1958. 147 pp. 
Presentation of a national defense strategy based on limited war. 
Healy, Denis. NATO and the atom. New leader, v. 41, June 2, 1958: 8-9. 
Hilsman, Roger. American military policy: the next phase. Current history, 
v. 33, October 1957: 208-215. 


51 








52 CONTROLLING DEVELOPMENT OF NUCLEAR WEAPONS 


Humphrey, Sen. Hubert H. United States foreign policy and disarmament, 
Congressiona] record, February 4, 1958, p. 1382. 

Japanese physicists address their British colleagues; appeal signed by over 350 
Japanese physicists. Bulletin of the atomic scientists, v. 13, May, 1957: 
178. 

A protest against nuclear weapons tests. 

Kaufmann, William W., ed. Military policy and national security. Princeton, 
Princeton University Press, 1956. 274 pp. 

Includes chapters by Roger Hilsman, Klaus Knorr, and Gordon A. Craig. 

Kennan, George F. Russia, the atom and the West. New York, Harper and 
Brothers, 1958. 116 pp. 

Especially Chapter 4: “The Military Problem.” 

King, James E., Jr. Nuclear weapons and foreign policy; I. Limited defense; 
II. Limited annihilation. New republic, July 1, 1957, and July 15, 1957. 

Kissinger, Henry Alfred. Nuclear weapons and foreign policy. Foreword by 
Gordon Dean. New York, published for the Council on Foreign Relations 
by Harper, 1957. 455 pp. 

Knorr, Klaus. The crisis in U. 8. defense. Tamiment, Pennsylvania, Tamiment 
Institute [1957]. 31 pp. 

Lefever, Ernest W. Toward a morally responsible realism: Reinhold Niebuhr 
and U. 8. foreign policy. The intercollegian, April 1958: 7-9. 

Leghorn, Colonel Richard 8S. No need to bomb cities to win war. U. S. news 
and world report, v. 38, January 28,1955: 79-94. 

Libby, Willard F., and others. Forum on the Schweitzer declaration. Saturday 
review, v. 40, May 25, 1957: 8-13, 35-36. 

Longsdale, Kathleen. Is peace possible? Norwich, England, Penguin Books, 
1957. 127p. 

An analysis of the problem of nuclear weapons, as it relates to power, 
force, and peace, from a Quaker point of view. 

[McElroy, Neil H.] U.S. can stop Russia today, but—. U.S. news and world 
report, v. 44, April 25, 1958: 68-79. 

Morgenthau, Hans J. Atomic force and foreign policy. Commentary, v. 
June 1957: 501-505. 

Murray, Thomas E. American nuclear policy. Vital speeches of the day, v. 24, 
December 1, 1957: 117-119. 

Nitze, Paul H. Arms, strategy, and policy. Foreign affairs, v. 34, January 
1956 : 187-198. 

Osgood, Robert Endicott. Limited war: the challenge to American strategy. 
Chicago, University of Chicago Press, 1957. 315 pp. 

Pauling, Linus. A fatal policy. The intercollegian, April 1958: 11-12. 

President replies to Indian appeal on disarmament; with Mr. Nehru’s statement. 
Department of State bulletin, v. 38, January 6, 1958: 17-18. 

Russell, Bertrand and Sidney Hook. A debate on the ultimate threat. 
leader, v. 141, May 26, 1958: 9-12. 

Debate on nuclear disarmament as it relates to East-West tensions. 

— —— Round two of a vital debate; freedom to survive. New leader, v. 141, 
July 7, 1958: 23-28. 

Continuation of authors’ debate. 

Schweitzer, Albert. A declaration of conscience. Saturday review, May 18, 
1957: 16-21. 

Slessor, Sir John. The H-bomb or graduated deterrence. International affairs 
(London), v. 32, April 1956: 158-165. 

Speier, Hans. Soviet atomic blackmail and the North Atlantic Alliance. World 
politics, v. 9, April 1957: 307-328. 

Discussion of the political and diplomatic value of weapons, particularly 
nuclear weapons. 

Strausz-Hupe, Robert. The limits of limited war. The reporter, v. 19, no. 9, No- 
vember 28, 1957: 30-33. 

(Thompson, Kenneth W.] Thermonuclear tests—a discussion. Christianity and 
crisis, v. 18, May 12, 1958 : 61-63. 


Citation of the many factors—political, military, and religious—germane 
to a discussion of nuclear testing. 


25 


mae, 


New 








CONTROLLING DEVELOPMENT OF NUCLEAR WEAPONS 53 


(Twining, Nathan F.] General Twining says: atomic tests are vital to safety of 
U.S. and allies. U.S. news and world report, April 18, 1958: 66-67. 

Weizsacker, C. F. von. Do we want to save ourselves? Bulletin of the atomic 
scientists, v. 14, May 1958 : 180-184. 

Prominent German physicist discusses ways of dealing with the twin prob- 

lems of nuclear weapons and the Soviet threat to the West. 

Wolfers, Arnold. Could a war in Europe be limited? Yale review, v. 45, Win- 
ter 1956 : 214-228. 


II. CONTROL AND INSPECTION 


Disarmament and defense. Current history, v. 33, October 1957: 195-256. 

Frase, Robert W. Disarmament in perspective. Current history, v. 33, October 
1957 : 227-232. 

Freeman, Harrop A., and Stanley Yarker. Disarmament and atomic control: 
legal and non-legal problems. Cornell law quarterly, v. 43, Winter 1958: 
132-135. 

Holifield, Chet. Disarmament 1957. Remarks in the House. Congressional 
record, vol. 103, July 11, 1957 ; 10300-10304. 

Humphrey, Senator Hubert H. First step toward disarmament. The Nation, 
May 24, 1958: p. 468. 

Melman, Seymour, ed. Inspection for disarmament. New York, Columbia Uni- 
versity Press, 1958. 291 pp. 

See especially papers entitled ‘“‘The Detection of Nuclear Weapons Test- 
ing”, “Radiation, Public Health, and Inspection for Disarmament”, and 
“Can the Theft of Fissionable Materials and Their Use in Weapons be 
Prevented Under a Disarmament Program?” 

Millis, Walter. Arms race; count-down for disaster. Nation, v. 1. 186, February 
15, 1958 : 132-135. 

Noel-Baker, Philip John. The arms race: a programme for world disarmament. 
London, Atlantic Books, 1958. 579 pp. 

Orear, Jay. Detection of nuclear weapons testing. Bulletin of the atomic scien- 
tists, v. 14, March 1958 : 98-101. 

Question of outlawing nuclear weapons, pro and con. Congressional digest, 
October, 1958. 

Teller, Edward. “Disarmament is a lost cause.’ New leader, v. 41, March 17, 
1958: 12-14. 

Thompson, Carol L. A proposal for arms control. Current history, v. 33, 
October 1957: 233-236. 

U. S. Congress. Senate. Committee on Foreign Relations. Subcommittee on 
Disarmament. Control and reduction of armaments. Hearings 84th and 
85th Cong. Parts 1-17 and Index. Washington, U. S. Govt. Print. Off., 1956— 
1958. 1,615 pp. 

——— Control and reduction of armaments. Report of the Committee on For- 
eign Relations, Subcommittee on Disarmament, 85th Cong., Ist Sess. Wash- 
ington, U. S. Govt. Print. Off., 1957. 23 pp. 

—_—— Control and reduction of armaments. Final report of the Committee on 
Foreign Relations, Subcommittee on Disarmament, 85th Cong., 2nd Sess., 
Washington, U. S. Govt. Print. Off., 1958. 42 pp. 

——— Control and reduction of armaments. Staff studies. Washington, U. S. 
Govt. Print. Off., 1956-1958. See especially: 

Staff study no. 4, Technical problems, 1956. 

Staff study no. 5, Disarmament and security in Europe, 1956. 

Staff study no. 8, Attitudes of Soviet leaders toward disarmament, 1957. 

Staff study no. 9, Disarmament and security in eastern and southern 
Asia, 1957. 

Staff study no. 10, Detection of and inspection for underground nuclear 
explosions, 1958. 

———- Disarmament and security, a collection of documents, 1919-1955. Wash- 
ington, U. S. Govt. Print. Off., 1956. 1,035 pp. 

Wilcox, Francis O. The United States and the search for disarmament. In Re- 
marks in the Senate of the Hon. Bourke B. Hickenlooper. Congressional 
record [Daily ed.] v. 102, July 19, 1956: 12243-12247. 





54 CONTROLLING DEVELOPMENT OF NUCLEAR WEAPONS 





III. BroLtogicaL ASPECTS 


Crow, James F. Effects of radiation and fallout. New York, Public Affairs 
Committee, 1957. 28 pp. 

Public Affairs Pamphlet no. 256. 

Effects of nuclear explosions. Interavia, v.13, April 1958: 309-313. 

Discusses heat and blast effects of nuclear explosions, and the effect of 
radiation on man. 

Federation of American Scientists. Radiation Hazards Committee. The bio- 
logical hazards of nuclear weapons testing ; an attempt to reconcile divergent 
views. Washington, 1957. 6 pp. 

(F. A. 8. newsletter, no. 57-6, September 26, 1957.) 

Here are Eisenhower’s views on the “fall-out” scare. U. S. news & world 
report, v. 42, June 14, 1957: 45-46. 

How dangerous are the bomb tests? The scientific and moral problem that per- 
plexes the world. Time, v. 69, June 3, 1957: 62-65. 

Libby, Willard F. Distribution and effects of fall-out. Bulletin of the atomic 
scientists, v. 14, January 1958: 27-30. 

Neuman, W. F. The somatic effects of fission products. Bulletin of the atomic 
scientists, v.14, January 1958: 15-18. 

Pauling, Linus. No more war. New York, Dodd, Mead and Co., 1958. 254 pp. 

Stresses the hazards of fallout. 

Radiation and heredity. United Nations review, July 1957: 6-12. 

Review of various studies and reports made on the hereditary effects of 
radiation. 

Rotblat, Joseph. Nuclear weapons in war. Bulletin of the atomic scientists, 
v. 14, January 1958: 57-58. 

Discussion of radiological effects of nuclear weapons in war, “clean” 
weapons, and radiological effects on the survivors of a war in which the 
U.S. and the U.S. 8. R. destroyed each other. 

Schmidt, M. Helmer. Which scientists shall we believe? Christian century, 
September 24, 1958, p. 1078-9. 

Schubert, Jack and Ralph E. Lapp. Global radiation limits. Bulletin of the 
atomic scientists, v. 14, January 1958: 23-26. 

Discusses the uncertainties of determining how much radiation will harm 
man. 

Shaffer, Helen B. Radiation hazards. Washington, Editorial research reports, 
1958. 103-119 pp. 

(Editorial Research Reports, 1958, v. 1, no. 6, February 12. ) 

[Strauss, Lewis L.] The uproar over atom tests: “no dire things will occur.” 
U.S. news and world report, v. 44, May 2, 1958: 66-68. 

Waddington, C. H. The biological effects of bomb tests. New statesman and 
nation, v. 53, June 8, 1957: 725-728. 

“What is and what is not known” about the biological effects of nuclear 
tests. 

What’s all this about “strontium 90?” U.S. news and world report, v. 42, June 
14,1957: 43-44. 

“Answers to * * * important questions about atomic radiation.” 

U. S. Congress. Joint Committee on Atomic Energy. The nature of radioactive 
fallout and its effects on man. Hearings before the special subcommittee on 
Radiation of the Joint Committee on Atomic Energy, Congress of the United 
States, 85th Cong., Ist Sess. May 27, 28, 29, and June 3-7, 1957. Part I 
andII. Washington, U.S. Govt. Print. Off.,1957. 2065 pp. 


O 



































i 





